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WARREN PETROLEUM CORPORATION 


Producers, Manufacturers, Export Terminals: Corpus Christi, Port Arthur, Baytown 


Exporters and Marketers Texas City, and Norsworthy, Houston, Texas i alll 


TULSA 2,, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products —- tS, 








3 Methods 
of preventing 


Evaporation 
Losses 


1. ELIMINATION OF VAPOR SPACE—The vapor space in a flat-bottom 
storage tank is eliminated by installing a Horton Floating Roof. Since it floats 
directly on the liquid, there is no air-vapor mixture under the roof. As a result, 
evaporation losses are decreased, the fire hazard is reduced and there is less 
corrosion on the underside of the roof. Horton Floating Roofs are availabl 
in three types . . . DOUBLE-DECK, PONTOON, and PAN. 

fbove: 120900-bbl. oil storage tank equipped with a Horton Double-Deck Floating Roof 
Our licensee, Constructions Metalliques de Provence, built the tank and roof for Compagni« 
Francaise de Raffinage at l' Avera, France. It shows how a Horton Roof floats on the liquid 








2. TEMPORARY VAPOR STORAGE—This method provides facilities for 
storing temporarily all of the additional vapor volume caused by breathing and 
part of the volume caused by unbalanced pumping. Hortondome Roofs, \ apor- 
spheres, Vapor Tanks, and Lifter Roofs are used for this purpose. Hortondom« 
Roofs and Lifter Roofs are installed on flat-bottom tanks to serve one or more 
tanks. The Vaporsphere is an independent vapor stor: unit connected to one 
or more tanks. 


Left: 17,000-bbl. motor gasoline storage tank equipped with a Hortondome Roof at the 
Socony-} acuum Oil Company's Worcester, Mass., terminal 


3. PRESSURE STORAGE—This method of reduc evaporation losses 
makes use of storage tanks that are able to withstand the pressure changes that 
occur under storage conditions. As long as the pressure in the tank does not 
exceed the relief valve setting, there will be no evaporation loss. 

We fabricate and erect four types of press storage tanks—-Hemispheroids, 
Hortonspheroids, Hortonspheres and cylindrical pressure tanks. You can get 
complete information about these structures—and all other Horton tanks—by 
writing our nearest office. 


Worcester, Massachusetts Below: Horizontal tanks at Santa Barbara, Venezuela, cycling plant of the Compania Con 


solidada de Petroleo storing propane, natural gasoline, and motor fuel under pressure 








CHICAGO BRIDGE & IRON COMPANY 


Chicago * Houston © Tulsa © San Francisco ¢ Birmingham © Atlante © Cleveland © Philadelphia © Los Angeles © Self Lake City © Boston © Seattle © Detroit « Washington 
Plants: Birmingham, Chicege, Salt Lake City and Greenville, -, USA. Export Ofice—165 Broodweay ding, New York 6, N. Y., U.S.A 


REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de la Seine Moritime, Paris, France Whessoe, Limited, Darlington, Engiend 
Construction Metailiques de Provence, Aries-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotiond 
Comprimo N.V.. Amsterdam—O, Netherlands Horton Stee! Works, Limited, Fort Erie, Ontario, Canada 
Compagnia Tecrice Industrie Petroli, Rome, italy W. P. Bryant. Edifico Abreu 402, Hovanc, Cube 
Chicage Bridge & iron Company, Ltd., Apertade 1348, Caracas, Venezuelo Sociedade Chibridge de Construcoes Ltde., Av. Franklin Roosevelt, 194-S 704-C, Ric de Janeiro, Brazil 
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COMES IN 
HANDY! 


In Peace—In War! 


ree HARBOR surprised and 
shocked America. What hap- 
pened after that surpri 


flattened the Axis! 


American industry demon- 
strated the amazing ability of 
its big companies to expand 
swiftly and efficiently to meet 
any need! 
In Petroleum, companies like Socony- 
Vacuum with armies of technicians 
and workers, vast modern equip- 
ment, converted almost overnight 
to war production. 


For example, by March, 1945, the 
wartime peak, the petroleum indus 
try had increased annual output of 
aviation fuels (all grades) by more 
than 40 times over 1940! And during 
the same period, Socony-Vacuum 
multiplied, by over 70 times, its output 
of special high octane aviation gaso- 
line, one of U. S. A.’s most potent 
weapons of World War Il. . . with 
volume zooming from less than 
300,000 barrels a year to a staggering 
rate of 20,000,000 barrels! 


Today, by public demand, America 
is producing petroleum products at 
the yearly rate of over 2,080,000,000 
barrels—and Socony-Vacuum is 
proud of the bigness that enables 
it to do its part. 


The Flying Red Horse Companies 
SOCONY-VACUUM OIL COMPANY, INC., and Affiliates: 


MAGNOLIA PETROLEUM COMPANY + GENERAL PETROLEUM CORPORATION 


BIGNESS SERVES 


WORLD PETROLEUM 
ert tf Russ t 


July Ref 51 finery, 1951. WORLD PETROLEUM is 
, ‘almer, 2 West y eptance at East Stroudsburg, Pa., 
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= BRAUN & CO 
YORK Cm cae ALHAMBRA CALIFORNIA HOUSTON SAM FRANCISCO 


* SEAVING THE PETROLEUM AND CHEMICAL INDUSTRIES FOR OVER 40 YEARS 
* A WORLDWIDE ENGINEERING AND CONSTRUCTION SERVICE 


‘ 
gens 
re 






* A WORLDWIDE CONSULTING AND RESEARCH SERVICE 


NUMBER SIX 


with a difference... 


from *‘The Pipe Book’’ by Alfred Dunhill 


WESTERN ESKIMO PIPE 


This reproduction of a smoking pipe of walrus ivory is a fine example of 
Eskimo art. The scratched drawings are beautifully executed and show a 
house with chimney, a flag-staff, a herd of tame reindeer, and a large 
fishing net in use behind the igloo. The boring of the stem has been 
effected by cutting out a series of oblong panels, subsequently fitted back 


into place; the pipe can be cleaned by removal of a panel. 


INDUSTRIAL PIPING 
AND ITS HEAT INSULATION 


The industrial pipe must be efficiently insulated. 


KENYON are prepared to undertake all heat insulation of piping, vessels, 
plant or equipment, from start to finish. Projects carried out in every part 


# the world. 


WILLIAM KENYON & SONS (AMERICA) LTD 
136 LIBERTY STREET, NEW YORK, 6, N.Y 
WILLIAM KENYON & SONS LTD. DUKINFIELD, CHESHIRE, ENGLAND 


‘A Shell Photograp!: 


M-\ 


KENYON (lenned HEAT INSULATION 
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REPEAT 
PERFORMANCE 
at Salt Lake City 


Bechtel designed and Bechtel built— 


The expansion program recently completed 

for Salt Lake Refining Company, a subsidiary 

of Standard Oil Company of California, meets BECHTEL CORPORATION 
the needs of a growing market and the greater 

demand for high octane fuels. It was another Los Angeles + SAN FRANCISCO + New York 
“encore” for Becatel Corporation at a refinery 


is : “BUILDERS FOR INDUSTRY” 
we originally engineered and constructed. 


PROCESS DESIGN © ENGINEERING © PURCHASING © CONSTRUCTION 
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NEVER BEFORE IN THE HISTORY 
OF PETROLEUM REFINING- 


YES, CITIES SERVICE 
‘MAKES PROCESSING 
HISTORY . . . OPERATES 

A CATALYTIC CRACKER... 
A KELLOGG FLUID 
UNIT... CONTINUOUSLY 
FOR MORE THAN 2 
YEARS ON ITS 

INITIAL RUN! 


w 
¥ ys 1951 


NEW YORK JERSEY CITY 


6 


LOS ANGELES TULSA 


When Cities Service engineers finally closed 
off the oil feed valve on June 4 at East 
Chicago, a major new processing record 
had been made! 


THE NEW RECORD: 785 days of contin- 
uous operation from the time the cracker 
was first started up on April 9, 1949... 
785 days on its initial run. 


In that period of time, using carefully 
worked out operating techniques, Cities 
Service East Chicago personnel processed 


into high test gasoline with this one Kellogg 
unit almost twelve million barrels of virgin 
gas oil. 


This cracker is one of the five units de- 
signed for Cities Service by Kellogg. The 
fifth unit is in the last stages of construction 
at Ponca City, Oklahoma. 


All told, Kellogg has designed and 
erected 49 Fluid catalytic crackers with a 
total annual capacity of nearly 300 million 
barrels for refiners in Canada, England, 
Latin America and the United States. 


THE M. W. Kezzroce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 


HOUSTON 


Jouircy © ~—CROR FIFTY YEARS AN INTEGRAL PART OF PROCESSING HISTORY 


TORONTO LONDON PARIS 
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(ZL) Sterling Area 


THE PULSOMETER ENGINEERING COMPANY, LTD. 
Nine Elms lron Works 
Reading, ENGLAND 


“y Dutch Guilder Area 


KONINKLIJKE MACHINEFABRIEK GEBR. STORK & CO. N. V. 
Hengelo (O) HOLLAND 


@ French Franc Area 


COMPAGNIE GENERALE DE 
CONSTRUCTION DE LOCOMOTIVES — 
BATIGNOLLES — CHATILLON 

45, Avenue Kleber 

Paris (16*), FRANCE 


PACIFIC TYPE SVC 


PACIFIC TYPE RVC  $ ] Dollar Area 


4 


PACIFIC PUMPS, INC 
Huntington Park 
Calif., U.S.A. 


PACIFIC TYPE HV 


PACIFIC TYPE 























Satisfactory arrangements can be made for 
any exchange through one of Pacific's three 


licensed manufacturers or the parent company. 








PACIFIC 
Poe On ile Z 


HUNTINGTON PARK, CALIFORNIA 
p U A Pp S Export Office: Chanin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cities 
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It’s LONG RANGE service .. 


Any refinery is only as profitable as its day-to-day 
operating efficiency. That’s why Universal Service 
continues beyond all others. It begins with basic 
and applied research and carries on through pro- 
cess design . . . planning of new, expanded or mod- 
ernized plants . . . construction supervision . . . 
and lives with the job iong after the finished plant 


is on stream. 


From there, this unique Service goes on to provide 
the operational assistance of field men who are 
familiar, not only with your refinery but with refin- 
eries in all parts of the world. This assistance al- 


ways is available on request whenever you need it. 


UNIVERSAL OL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 


WORLD PETROLEUM 
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7 
T here’s no better testimony to 
customer satisfaction than a 


REPEAT ORDER 


L 


470 
1SO-FLOW 
FURNACES 

by 
oes 
o, BQ 


1SO-FLOW 


48 FURNACES 


CHEMICAL 


MANUFACTURERS 
| sa I 
Eke 4h: 
J 


PIPE LINE 
COMPANIES 


FURNACES 


Throughout the world,in the 
petroleum, chemical and allied 
industries, Petro-Chem Iso-Flow 
Furnaces are performing in 
excess of their capacity and to 
the complete satisfaction of 
their operators. 


WORLD PETROLEUM 
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REFINING 


GASOLINE ; COMPANIES 
MANUFACTURING jit instolled 
on (a 385 
a fel so.08 
FURNACES 


installed 


128 
1SO-FLOW / 
FURNACES 


§ 
5 
{ 
$ 
s 
f 
f 
s 
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The Petro-Chem Iso-Flow Furnace 
repeat order record is a magnificent 
tribute to their design, construction 
and efficient performance. 


= 
— 
v 


PETR @ CHEM 


ISO-FLOW FURNACES 








PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
120 EAST 41ST STREET, NEW YORK 17, N. Y. 


Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett 
& Durgin, Boston - D. D. Foster, Pittsburgh - Faville-Levally, Chicago 
Lester Oborholz, California * Gordon D. Hardin, Louisville, Kentucky 
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VS 


“SILVER FOX" 
REGO. TRADE MARKS 


‘SILVER FOX 


STAINLESS STEELS 


are 


MANY DIFFERENT STEELS 


Under the general description ‘Stainless Steel’ there are 
available a whole range of alloys which have the general 
virtue of resisting corrosion. These offer a range of materials 
differing completely in composition, treatment and properties, 
in a way which is not always realised by the user who is 
proposing to solve a corrosion difficulty by employing ‘stainless 
steel’, The “Silver Fox” Stainless Steel Catalogue shows how 
to determine the steel best suited to the designer’s needs. 


SHEETS - COLD ROLLED STRIP - WIRE - BARS - FORGINGS 




















+ sh a a eae 


SAMUEL FOX & COMPANY LIMITED 
Branch of The United Steel Companies Limited 


STOCKSBRIDGE WORKS ° NR. SHEFFIELD *~ ENGLAND 


WORLD PETROLEUM 





«se BROWN FINTUBE ican 
Sectional faiipin aoe 


HEAT EXCHANGERS 42 GAS COOLERS 


i REBOILERS 

@ These exchangers coaine the wapenedly femconmned eum. On WeAvens 
advantages of Brown's exclusive integral “one-piece” fin- 

tubes that assure high heat transfer efficiency; and Brown's LSE OF HEATERS 

ring joint head end seal that is easily dissembled for clean- AND COOLERS 
ing, and reassembles tightly, preventing leakage. Furnished JACKET WATER COOLERS 
with fintubes of mild steel, stainless steel, monel, inconel, QUENCH OIL COOLERS 
slumioum, edmiraky or other non-ferrous metals to suit COMPRESSOR INNER AND 
any requirement. Widely used — and highly endorsed by AFTER COOLERS 
engineers, operators and maintenance men everywhere. 


Write for Bulletin No. 481. It gives full details. 





THE BROWN FINTUBE CO. 
ELYRIA. OHIO SECTIONAL 


HAIRPIN 
HEAT EXCHANGERS 
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-. COLOMBIA 


1 
2. LEBANON 
3. PERU 

4. SARAWAK 


Illustrated are Paxman 
powered drilling rigs in four 
of the many oilfields in 
which they are used. Indi- 
vidual Paxman power units 
for oilwell drilling range in 
output from 90 to 665 b.h.p. 
Noteworthy features of 
these sets are high perform. 
ance, durability and mobil- 
ity backed up by an effi- 
cient comprehensive service 
and spares programme avail- 
able throughout the world. 


DAVEY, PAXMAN « CO. LTD.. COLCHESTER, ENGLAND 


(ASSOCIATED WITH RUSTON & HORNSBY LTD.. LINCOLN ENGLAND) 


WORLD PETROLEUM 





unknown 


typical analysis 
(total time 44 minutes) 
Known 
Composition Analysis Error 
Mole Mole Mole 
Component Per cent Per cent Per cent 


Ethanol 40.1 39.4 —0.7 


Acetone 25.0 24.5 —0.5 
Propional 
dehyde 


lsopropy! 
Ether 


16.7 17.2 0.5 


2.5 2.8 0.3 


Woter 15.7 0.4 
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known 


... 22 minutes 


A complete, accurate analysis 
of a complex chemical mixture can 
now be made in minutes, instead of 
hours or even days, with the new 
Model 21-103 Consolidated Mass 
Spectrometer. 

The mixture being analyzed may be 
composed of organic or inorganic com- 
pounds. Virtually any gas or liquid 
sample may be handled, so long as the 
individual components in the mixture 


exert a minimum vapor pressure ot 


inte of Gas Technolog 


250 microns at room temperature 
Trace impurities constituting as little 
as 0.001 mole per cent of the mixture 
can be determined. 


Speed and accuracy of analysis, to- 
gether with versatility, make the 
Model 21-103 Consolidated Analyti- 
cal Mass Spectrometer the ideal instru- 
ment for the chemical industry. For 
complete information on this new and 
improved analytical tool, write to our 
Pasadena office today. 


CONSOLIDATED ENGINEERING 


Corporation 


Analytical Instruments for Science and Industry 
300 N. Sierra Madre Villa Pasadena 8, California 





BEAD EXPANDERS 
For Welded Drums etc. 


MODEL 9O.K. 


MODEL P.K. 
STATIONARY BEAD 
EXPANDING MACHINE 


The operation of bead expanding is quicker in action than rolling, and produces beads 
on drum bodies deeper than is practicable by the rolling method. The bead is drawn 
up from the length of the drum without undue fatigue or crystallisation of the metal. 


Model Q.K. produces beads up to I!/> in. on dia.; drum capacity 10-16 in. dia.; centre 
of tool to back 15!/, in.; 20 B.W.G. material. 


Model P.K. produces beads up to 2 in. on dia.; drum capacity 1734-50 in. dia.; centre 
of tool to back 30 in.; 14 B.W.G, material. 


Write for full details. 


Regd. Trade Mark 


MOON BROTHERS LIMITED, BEAUFORT ROAD, BIRKENHEAD, ENGLAND 
Cables: “Moonbro” Birkenhead, England. 
LONDON OFFICE: Abbey House, 2/8 Victoria Street, Westminster, S.W.!., England, Cables: Moonbro, Sowest, London, England 


MAKERS OF TIN BOX AND DRUM MAKING MACHINERY 


dm MB 3) 
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Vea Cffers ay 


THE MATHIESON A 
SULFUR RECOVERY PROCESS vv 


Z te flure omen Iii Va 


The availability of sulfur is rapidly becoming critical to the refining 
industry. First pinch was evident when sulfur and sulfuric acid were placed under 
allocation control by National Production Authority. 

Primary cause of sulfur allocation is a gradual depletion of known 
deposits. Secondary cause is the great demand for sulfur in the manufacture of vital 
defense program materials. Mined sulfur is the normal source for such materials 
The refiner, however, has in most cases his own potential source of sulfur 


Rewvery from weste 


The refiner’s answer is the Mathieson Process for converting into sul- 
fur the waste hydrogen sulfide recovered from sour petroleum gases. This simple 
process—available through The Flucr Corporation, Ltd.—accomplishes two im- 
portant purposes: 


1. Guarantees independent supply by 
affording each refiner an independent 
sulfur supply to meet his particular re- 
quirements—protection for the present, 
additional income for the future. 


2. Conserves for national defense by 
contributing to the over-all National 
Defense Program in helping to con- 
serve a critical commodity 


THE MATHIESON SULFUR RECOVERY PROCESS 
Hydrogen sulfide, recovered from a sour gas stream, 
is partially burned with air—cooling follows with 
steam generated being etilized for power. Combus- 
tion gases are thes passed threngh a catalyst tower 
te form sulfer and water vaper. Elemental sulfer 
product is condensed in a wash tewer by direct con- 
tact with cooled liguid sulfur. The reselt is pare 
commercial sulter—ready fer sale or fer conversion 
inte salteric acid. 

1—TREATING PLANT, 2—REACTOR FURNACE, 3—AIR 
INTAKE, 4—WASTE WEAT BOILER, S—ECONOMIZER, 
G—CATALYTIC CONVERTER, 7—SUL: UR WASH TOWER, 





The Mathieson 
Sulfur Recovery Process 


AVAILABLE THROUGH FLUOR 





e Under ONE Contract 
e ONE Responsibility 


The proven Mathieson Process for the recovery of elemental 
sulfur from waste hydrogen sulfide gases is available under one 
contract, one responsibility through The Fluor Corporation, 
Ltd. With over 30 years’ experience in the design, engineering, 
and construction of plants and facilities for the petroleum and 
chemical industries, Fluor possesses the background, the skilled 


personnel, and the know-how essential for the practical inter- 
pretation of the Mathieson Process into your particular sulfur 
recovery program. 


A process for the recovery of Sulfur Dioxide 
is also available through FLUOR 


Fluor is in a position to make economic studies covering every 
phase of proposed sulfur recovery installations—initial invest- 
ment, operating costs, and returns to the investor. 


of gas 
e as peen 


Vv 
ents any 
ning © omp4 t 
Re n construe 


BE SURE WITH 


F LU fh a fi THE FLUOR CORPORATION, LTD., 2500S. Atlantic Blvd., Los Angeles 22, Calif. 


New York, Chicago, Boston, Pittsburgh, Tulsa, Houston, San Francisco, Birmingham, Calgary 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1., England 





Custom Two-Piece Comp 





WHEREVER FINE CARS 


TRAVEL 


TIDE WATER 
m= ASSOCIATED 
O1L COMPANY 
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FILTROL* ENGINEERS HAVE BEEN 
RESPONSIBLE FOR INTRODUCING 
PROFITABLE PROCESS IMPROVEMENTS 
IN COOPERATION WITH MANY 
REFINERS. THEY HAVE AN INDUSTRY- 
WIDE BACKGROUND OF REFINING 
EXPERIENCE IN BOTH TCC AND FLUID 
CATALYTIC CRACKING THAT CAN BE 
ADVANTAGEOUSLY APPLIED TOA 

— VARIETY OF YIELD PROBLEMS. THIS 

REASONS FOR USING 

EMRE I FILTROL TECHNICAL SERVICE 

1S FREELY AVAILABLE TO REFINERS. 

. HIGHER OCTANE BARRELS 

HIGH BUTYLENE YIELD 

LOW COST 

SULPHUR RESISTANT CATALYSTS 

FASTER REGENERATION RATE 


LOW ATTRITION RATE 
7. VARIED PLANT FACILITIES 


UNIFORMITY FILTROL CORPORATION 


A 
ate celamiarien OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 


PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS 


/ CATALYSTS ano ADSORBENTS 
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he we 


 Ltd., have much pleasure in announcing 
t with the McEvoy Company of 
Lubrication 


J] - known McEvoy Automatic 


is now in production. 


factured in England or the 
ill be identical, 


mplete interchange- 
parts, a valuable 


oJ *” 


McEy 
oy and Ne 
wman-M 
cEvoy Gate Valves are availab 
ilableever 
ig 


where i 
in all si 
zes an 
d for all working pres 
sures no 
rmally 
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SHIPBUILDING @ 


@ It is easy to understand why it took more 
than a rigger’s version of “Geronimo” to 
set this giant propane tank “‘paratrooper”’ 
—and five more like it—snug aboard the 
S.S. Paolina...its 70’10” length would 
cover a strip on a big-league diamond from 
pitcher’s slab to the end of the catcher’s 
box, 10 feet behind the plate. Its 103” I.D. 
would allow a pitcher’s full stretch...a 
batter’s full swing. 


Big-league delivery is an old Sun Ship 


Gy 





custom. For more than 30 years its great 
plant has been making equipment for 
petroleum refineries—small tanks, fraction- 
ating towers, stills, pressure vessels, 
cracking cases, reactors, kilns, condensers, 
and machinery for all types of oil cracking 
and treating systems...And Sun Ship 
riggers have seen to it that they arrive 
..-anywhere in the world...by ship, 
rail or truck ...as ready for service as 
a paratrooper. 





(SINCE 1916) 





ON THE DELAWARE ° CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 


DRY DOCK COMPANY 
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20,000 k, . . 
77000 BARREL REFINERY 





NEW “TOOLS” FOR PETROLEUM REFINING 


Mn is engineering and constructing complete refineries, individual 


processing units and other refining facilities in many locations. The 


Refinery Division of this organization will continue to devote every effort 


toward keeping pace with the Refining Industry’s expansion program. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio 
New York: 30 Rockefeller Plaza, New York 20, N.Y. Tixdsa: 918 First National 
Bank Building, Tulsa 3, Okla. England: The Iron and Steel Division of 
Arthur G. McKee & Company, is represented by Head, Wrightson & Co., Led. 
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NORDSTROM VALVES 
IAYTANG 


TREMENDOUS SAVINGS 


IN MAINTENANCE COSTS 


throughout refining processes 


GETTING right down to dollars, Nordstrom valves 
save refining costs in a multiplicity of ways. First 
consider their longer life, which means fewer re- 
placements and less investment over the years 
Second, consider their big saving in man-hours 
By using Hypermatic, the valves are automaticall, 
lubricated and maintain a condition of 100% lubri- 
cation for extremely long periods of time. Third 
consider their incomparable performance. No stick- 
ing, no breakage, no leakage. And fourth, consider 
their low repair cost, which over a 20-year period 
has averaged less than '4 of 1°% of the initial 
valve cost 


Make it a habit to install Nordstrom valves as te- 
placements for all your old troublesome valves. Go 
modern with Nordstroms. Keep upkeep down 


Now, automatically lubricated with 


Pats. Applied for 


ROCKWELL MANUFACTURING CO. 
400 North Lexington Avenue, Pittsburgh 8, Pa 


Atlanta, Boston, Chicago, Columbus, Houston, Kansas City, Los 
Angeles, New York, Pittsburgh, San Francisco, Seattle, Tulso 

and leading Supply Houses. Export — Rockwell Manufacturing Co 
International Division, 7701 Empire State Bidg., New York 1, N. Y 


4 


Nordstrom cylinder operated valve in com- Nordstrom valves in light hydrocarbon serv Nordstrom valves in refinery gas lines at Gas marifold to plant flare equipped with 
pressor suction line ice to condensers preheat furnace Nordstrom valves 
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~A&QAUILA” 


Rar mama Gitt MIingwart 
TRIESTE 


The Aquila Lubricating Oil Refinery 
in Trieste was the first engineering December 27, 1950 
contract let under an E.C.A. loan. 
Legal problems, language difficulties &--,, 
and labor deficiencies were taken keg) 
in stride and Badger completed the 


job three months ahead of schedule. 


Dear Mr. ReHill, 


We are bringing to an end the tests on the furfural plant and dur- 
ing the next few days we shall start operations. 


The refinery was designed and q Fram my office I can see the smoke of the stacks of the tro 
heaters which are now drying out; it seems impossible to me that such « 


; result could be obtained in this very short time. If I well remember, the 
constructed by Badger and consists first discussions on plant proportioning and our first meeting in Boston 
of a Propane Deasphalting Unit, a tock place in August 1949. 

H On the cecasion of the starting of the first luboil plant I wish 
Furfural Plant, an MEK Dewaxing to express you my sincerest congratulations for your wonderful way in organ- 
Plant and a Clay Contacting Unit. izing this work; you gust be really satisfied with the successful result 


obtained. 
A full range of lubricating oils and 


Yqure sincerely, 
finished waxes are manufactured 
with a maximum annual lube out- 


put of 32,000 tons. 





Badger’s broad experience in foreign 





work is available for projects of every size all over the world 


E. B. BADGER & SONS (Great Britain) LTD. 


99 ALDWYCH - LONDON -W.C. 2. 


PROCESS ENGINEERS and CONSTRUCTORS for the PETROLEUM, CHEMICAL and PETRO-CHEMICAL INDUSTRIES 
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Another Example 


Line-up of four Cooper-Bessemer 8-cylinder GMV compressors, rated 880 hp . 
at 300 rpm, in Magnolia Petrol Company's Chitwood Gasoline Plant. oy 





Here, multi-service operation involves 4800 psi discharge in cycling, 1.015 Efficient Power 
psi in gasoline extraction, 250 psi for vapor recovery. Flexibility is a keynote. ig 


at Lower Cost 


Compressors 


New York Washington, D. C Bradford, Pa Parkersburg, W. Va. 


Houston, Dallas, Greggton. Pampa and Odessa, Texas Seattle, Wash. 
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gas conservation at Chitwood 


WITH EFFICIENT, MULTI-SERVICE 


MV s 


At the Chitwood plant, Magnolia Petroleum Com- 
pany is doing an outstanding job of gas con- 
servation . . . perhaps unique. The operation 
includes production of distillate by cycling .. . 
production of gasoline from casinghead gas... 
vapor recovery off of crude at atmospheric pres- 


sure ...and a pressure maintenance operation. 


The operation is of particular interest because 
it involves both high and low pressures, together 
with the vapor recovery service —all tied into 
the same compressor units. 


GMV's in Magnolia Chitwood plant. shown here from 
crankdoor side. 


As shown opposite and below, the compressors 
are efficient Cooper-Bessemer GMV Turboflows 
—chosen partly because they assure the true 
flexibility so essential in a multi-service operation 
such as this. 


Whether your plans call for complex compressor 
service or the most simp! kind of set-up, you'll 
be ahead with Cooper-Bessemer V-Angles. Then 
you'll be sure of economical installation, pro- 
longed, low-cost performance, and the flexibility 
to meet fixed or variable requirements precisely. 
Better check with Cooper-Bessemer. 


Exterior view of compressor building at Magnolia’s Chit- 
wood plant. 


hy Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA 
Tulsa ' Shreveport St. Louis 


ISSUE 


Los Angeles \ 


Chic cago Caracas, Venezuela 





we The management of great enterprises cannot be successful if its appeal 


overlooks the deeper aspirations of mankind. Men and women want comfort, 
conveniences, the opportunity of security, but they also deeply want a sense of 
the importance and significance of the work they are doing.99 


From a speech by Frank W. Abrams, Chairman of the Board, Standard Oil Company (New Jerse 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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ALCORN COMBUSTION COMPANY 
Schaff Building 
PHILADELPHIA 2, PENNSYLVANIA 


LOS ANGELES TULSA HOUSTON SAN FRANCISCO 
HEATER SPECIALISTS 


Since 1923 the Alcorn Combusion company has been in the business of engineering and building heaters exclusively 
for the processing of all types of petroleum products. This specialization backed by constant research and engineering 


ability, has enabled Alcorn to develop heater installations in world important refineries which set new standards for 
peak production at lower costs. 


Alcorn has always kept pace with and even anticipated the ever changing techniques of the petroleum industry. For 
complete new units; for the installation of furnaces on units constructed by others; for the replacement or modification 


of furnaces in old operations; for any hydrocarbon or other chemical process heating problem, Alcorn may be consulted 
with confidence. 


FEATURES OF ALCORN HEATERS 


In its 28 years of successful experience, Alcorn | 
the controlled application of radiant heat. On the 
\lcorn Heater, custom built to meet the particular 
the refiner for whom it is engineered, this princip! 
allows great flexibility and develops high efficien 


1. Uniformity of Heat Application Throughout the Heater 
heaters are characterized by combustion chamber fle 
r gas is burned under accelerated combustion conditions 

g and high temperature. From the combustion ch 
products of combustion are directed outwardly over and 
tubes and between the floor and roof banks of tub« Phe 
upwardly over the bridge wall into the convection bank 
thence to the stack. The ALCORN arrangement of a mult 
ers results in the uniform heating of each small increment 


ga 


ut its lengt! To further this uniformity f heat iw 
average heat transfer rate, the ro« t the heater 
tubes nearest the firing front « 

heat at a rate equivalent to t 

located in “dead pockets ri 


2. High Heat Input Rates. The ALCORN HEATE! 
hig tes t eat transter nsistent wit the t r 
the floor tubes are safely be 

{ tube } ] 
rom the products of ¢ 
eating with peak inputs 1 
absorbing sect 


ALCORN SERVICE f high rates of in 





‘ au yi t 
Inquiries for heaters to meet any service require . —— 
ment will have our prompt attention. Alcorn facilities 
¥ ld the disposal of the petroleum industry the 3. Controllable Rate of Heat Input. Gri 


ble since there may be a 





a low heat input in one witl 
low heat input may | 
soaking condit 


may be desir 


Hundreds 
ne < nditior 
units topping units, tor I 
ing service. Heaters wit! 
1 or double-end type, wit 
ion, and tor the heating 
f multiple streams 


Mechanical Design. The tubes 
tural steel thus preventing any 
The furnace wall or bridge wall « 
quality fire brick, forms an important sot 
and roof tubes. TI sloy ft 
lirectly opposite the bridge wal 


theretrom 


long 
between its 


efficient heat 


Insulated Walls. T! ! nd side wall 
constricted with an insulating, low weight r 
the heat of the combustion chamber. The ins 
heat conductivity (about one-third that of fire 


ALCORN ISOTHERM HEATER creases loss due to outside 


radiat 


' T € 4 « 
Ihe Alcorn Isotherm Heater is a design which was developed to meet pa a yo charac or or er ALA ORN I 
a particular refinery requirement. It has proved highly efficient and is BBS OEE Rave ShueNe , ow? 

available when it meets the needs. This heater produces even heat inputs 

Numerous parallel flows have exactly the same heat application per flow Accessibility. Platforms 
It has a large radiation extraction factor, and is especially adaptable for heater provide ready accessil 
ugh efficiency ] l 


¢ 
and lad 


nspection of the heater during 
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PUTTING THE BRAKE 


ON OPERATING COSTS 


Wastage of working hours, consequent upon frequent renewal of 
Friction Linings is a bigitem. So‘ put the brake’ on operating costs by 
specifying Ferodo Brake & Clutch Linings and ensure smooth action 
and immense retardation with EXCEPTIONAL LENGTH OF LIFE. 


Ferodo Linings possess characteristics essential to withstand the gruel- 
ling work imposed upon them in the Petroleum Industry: coefficients 
of friction to meet the wide variations in operating conditions and 
high resistance to scoring. 


Made in all sizes, in rolls or formed to drum diameter. 


INDUSTRIAL BRAKE & CLUTCH LININGS 


Agents for ARGENTINE, URUGUAY and PARAGUAY 

Anderson Levanti & Co., S.R. Ltd., Alsina 471/485, Buenos 
Aires. PERU: Milne & Co., S.A., Lima. CHILE: Balfour 
Lyon & Co. Ltd., P.O. Box 2-V., Valparaiso. TRINIDAD 
F. J. Miller & Co. Ltd., 30 Richmond Street, Port-of-Spain 
INDIA Asbestos Magnesia & Friction Materials Ltd 

Golangi Hill Road, Sewri, Bombay 15. PAKISTAN: Asbes 
tos Magnesia & Friction Materials Ltd. Finlay House, 
McLeod Road, Karachi. BURMA: Bombay-Burma Trading 
Corporation Ltd., 104 Strand Rd., Rangoon. TRAVELLING 
REPRESENTATIV ES—Caribbean Area: C. L. Sharp, Esq. 
Central Europe: P. H. Grevé, Esq. Casella Postale 534, 
Trieste Centro, Free Territory of Trieste. CANADA and 
U.S.A. Enquiries to: Atlas Asbestos Co. Ltd., 5600 Hochel- 
aga Street, Montreal, Canada 


Manufacturers: 
FERODO LTD., CHAPEL-EN-LE-FRITH. 
DERBYSHIRE, ENGLAND. Y 


A Member of the Turner & Newall Organisation 
WORLD PETROLEUM 
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Chas. Martin 


inspectors and tank 


Sirappers are 


on the job 


ISSUE 


Wherever 
petroleum 
Shipments 


are made 





Contngiagel Fone b, 
Main Pipeline 


memes =& FLAMEPRO 


Our standard ranges include a 
pump for nearly every transfer or 
loading duty. The two-stage “Medi- 
vane" pump illustrated on the right 
can handle 700 tons/hr. of crude or products against 
heads up to 500 ft. It is driven through a gas tight 
wallbox by a 550 h.p. Mather & Platt Motor. 


Refinery 


Process Pumps 


Mather & Platt electrically-driven centrifugal pumps on an oil pipe 
line. The motors here illustrated are of the totally enclosed flame- 
proof type, and are of 1,000 h.p. capacity, fed from a 3 phase 50 
cycle 6000/6600 volt supply. They are squirrel cage direct-on 
started machines with a starting current of four times full load value. 





MATHEReEPLATT 
LIMITED 





PARK WORKS + MANCHESTER, 10 + ENGLAND 


oll 


Mather & Platt multi-stage ‘Plurovane’ pumps 
were amongst the earliest centrifugal pumps 
installed for main line work. The pump shown on 
the left is a typical modern ‘Plurovane’ designed 
for a throughput of 50,000 bbls/day of crude 
oil against a pressure of 750 p.s.i. when running 
at 1500 r.p.m. 


Tvansfer and 


Loading Pumps 


play 


A BRS 


Our long refinery experience at 
home and abroad enables us to 
supply pumps for the most ardu- 
ous refinery duties. The illustration 
shows typical units:—a steam tur- 
bine driven pump handling oil at 
500 degs. F. and a motor driven 
"Plurovane” pump dealing with 
light volatile hydrocarbons. 
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«A. 
Yours the problem- Harveys the answer! 


\ | 
G.A.Harvey & Cu. (London) Ltd. Woolwich Road, London,$.€.7 
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Insure dependable performance 
of pipe-line compressor units, 
reduce maintenance costs 


Gulf Security Oil 





You make a two-way savings when your pipe-line 
compressor units are lubricated with Gulf Se- 
curity Oil—lower maintenance costs, less out-of- 
service time. 

Gulf Security Oil provides outstanding protec- 
tion for bearings and cylinder walls in both en- 
gines and compressors. After years of operation 
with this quality lubricant, equipment shows re- 
markable freedom from cylinder wear and a mini- 
mum of carbon deposits on valves and rings. 

Because of its excellent resistance to oxidation, 
Gulf Security Oil stands up for many hundreds of 
hours without appreciable change in its original 
properties. And because oil control rings are kept 
clean, oil consumption is remarkably low. 

Many operators of units lubricated with Gulf 
Security Oil report that this quality oil insures 
more operating hours between overhauls and 


helps them avoid unscheduled shutdowns. And 
Gulf’s delivery service is tailored to meet the 
needs of every pipe-line operator. 

For complete information on Gulf Security Oil 
and for expert help on any lubrication problem, 
call in a Gulf Lubrication Engineer today. Write, 
wire, or phone your nearest Gulf office. Gulf Oil 
Corporation - Gulf Refining Company, Gulf 
Building, Pittsburgh 30, Pa. 


r 
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PETROLEUM AND ITS PRODUCTS 
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ty lytic crackKine 
fluid catalytic cracking 


z 


In building —as in operating — economy demands 
flexibility of many engineering functions. Flexibility —in 
both cracking and engineering—is a product of a com- 
prehensive ‘‘know-how and ‘‘know-how” is the 
product of experience 

Foster Wheeler has designed and constructed Fluid 
Catalytic Cracking Units since 1941 and is now building 
9 ‘fluid’ units in different parts of the world. This ex- 
perience, available to refiners—anywhere in the world 
—is the basic component of Foster Wheeler’s complete 


engineering and construction service. 


R WHEELER CORPORATION 
16S BROADWAY, NEW YORK 6, NEW YORK 








11,000 barrels per day 


More barrels of high octane product per ton of steel used is a factual 
statement which most adequately sums-up the many design improve- 
ments built into this new Fluid Catalytic Cracking Unit. 

The artist's drawing of the 11,000 bbliday Model IV unit now being 
built by Foster Wheeler for imperial Oil Limited, at Edmonton, Canada, 
highlights the compactness of this truly new “fluid” design. Two more 
Model IV units are being designed and constructed by Foster Wheeler. 

For further information, address your inquiries to: 


W FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 





¢ Yomplete Mobile 


Fire Protection for Refineries 


and Tank Storage 


This heavy duty motor-driven Foam 
and spirits are stored or processed val is the latest “ PYRENI 
Rolls Royee B80 160 b.h.p. engine. Havir 
imaximuina of 4,500 imperial gallons of Me m per minute pr it total output of 120.000 
ae a ef a a 1) and one No. 10“ PYRENE” Med at 
Generators and four No. 10“ PYRENE” 
the water heads oam generating equipment his vehicle also carries twe he new “PYRENEI 
Drv Chemical Fire Extinguishers for the 


Further details. together with a detailed specif 


ympany Limited Dept WwW. P 
dens, London. 5.W. 1. Englar 


BEST KNOWN NAME IN FIRE PROTECTION 
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STEEL TUBES 


and every kind of fitting 


>? 


including buttwelding seamless tees, 


bends, reducers and welding-neck flanges 


for building up welded pipe systems, 


5 


STEWARTS AND LLOYDS LIMITED 


GLASGOW + BIRMINGHAM + LONDON 

















L 
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Oilfield 
Development 




















Oilfield Development: 


KUWAIT, SERIA, KIRKUK, 
SUMATRA, PORT DICKSON. 


Building & Civil Engineering Work in 
connection with Refinery Construction: 


FAWLEY, GRANGEMOUTH, ELLESMERE PORT, PURTON. 


Mechanical Installation: 
ISLE OF GRAIN: 


GEORGE WIMPEY & CO. LTD., Building & Civil Engineering Contractors 


England : Scotland : Wales : The Middle&FarEast : WestAfrica : Australia 
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yOUORIFLOW 





With ten HOUDRIFLOW catalytic cracking 
units now operating—some for more than a year 
—the advantages of the process have been con- 
clusively demonstrated. 

Vv Lowest investment 

Vv Minimum operating cost 

v Highest product yields 


Vv Low catalyst consumption Hi O U DRY 
Vv Proven operation on all types catalysts 


v¥ Maximum operating flexibility ay. | TA | he TIC 


Vv Lowest maintenance requirements 

v Efficient technical service 

Vv Matchless experience from 80 Houdry 
licensed units since 1936 


Consult us when considering Catalytic cracking 


pe ROROEOR Om) 2OlG 5.) mele) 2 20) Vere), my lie \487 1) ae 


WORLD PETROLEUM 

















Pacific Valves 
congratulates the 
California Refining 
Company 
upon the com pletion 
of their new refining 
facilities at Perth 
Amboy, New Jersey 
and ts proud to 
have played a part 


in its construction. 


PACIFIC VALVES, INC. 


3201 Walnut Avenue, Lone h 7, Californi 
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"'Newallastic" bolts and studs have qualities which are absolutely 
unique. They have been tested by every known device, and have 
been proved to be stronger and more resistant to fatigue than bolts 
or studs made by the usual method. 


POSSILPARR GLASGOW 
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TRUSTED 


... for quality fuels and lubricants 
... for transportation and industry 


In the eastern hemisphere the Caltex star is a familiar 
and trusted trademark. It is an important ally of 
sound management — on land and at sea. 


Caltex represents convenient, reliable sources of 


supply that assure on-schedule operations. More than 
that—Caltex represents efficient, increased production 
through the use of Caltex fuels and lubricants. Still 
more — Caltex is an accepted and used technical 
service. Skilled lubrication engineers are available 


— seeing to it that Caltex products deliver their PET R OL M ee p 
greater efficiencies and economies. 


—_ SOC Ce 
SER 


INO ST.A 
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One of the flat-carloads of Graver fabrications ready to leave 
East Chicago plant on long trip to England via New Orleans. 


@ From Graver’s Catasauqua and East Chicago 
plants... by train to New Orleans. . . across 
the Atlantic to Fawley, England! That’s the 
route of a number of vessels and towers, ordered 
from Graver for use in Esso Petroleum 
Company’s giant new refinery, now under con- 


struction by Foster Wheeler Corporation. 


urope’s largest refinery 


By the end of this year, Europe’s newest and 
largest oil refinery will begin initial operations. 
Built by Esso Petroleum Company Limited— 
an affiliate of Standard Oil Co. (N.J.)—this 
plant will eventually be capable of processing 
130,000 bbls. of crude per day. 

Graver refinery vessels—including Hydraulic 
Oil Storage Tanks . . . Light Heating Oil Strip- 
pers ... and Steam Disengaging Drums—will 


play a dependable part in this great project 


GRAVER TANK & MFG. (0. [NC. 
EAST CHICAGO, INDIANA 


NEW YORK + CHICAGO + PHILADELPHIA - WASHINGTON 
DETROIT + CINCINNATI « CATASAUQUA PA 
HOUSTON + SAND SPRINGS, OKLA 
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We Planted 

a Tree... 
and Just See 
Mow It Grew! 





ack IN 1920, Cities Service employes teoka tip fiom 
Johnny Appleseed, and planted trees on the Com- 
pany’s properties, in parks and on historic sites. This 
was done primarily to honor our pioneers, but it was 
also symbolic of the ideals of conservation Cities Service 
has always fostered in every phase of its operations. 
The tree pictured here was planted on the site of 
Oklahoma’s first commercial oil well, the famous Nellie 
Johnstone No. 1. Each year has seen that tree grow 
taller, until today its friendly shade covers the entire 
drilling rig. Faster still has been the growth of the 
petroleum industry. Today the entire life production 
of Nellie Johnstone No. 1—100,000 barrels since its 


discovery in 1897-—would not provide enough oil for a 
single day’s operation of one Cities Service refinery 


* * * 


‘igo SIRIES and trees have something in common 
The petroleum industry has had the healthy roots 
of sound business principles, the nourishing soil of 
forward-looking ideas, the favorable climate of compe- 
tition, with individual reward for individual merit 


and freedom from parasites. 


America has been blessed with these ideal condi- 
tions. As a result, it has had a healthy growth both of 


trees —and indus-trees! 


CITIES (A) SERVICE 
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Building Your Future 
with FURFURAL 

















Artist's Drawing Of New Furfural Plant Under Construction 
Omaha, Nebraska 


Completion of a new furfural Now is a good time to see if research on 

plant late this year will greatly the use of furfural will pay off for you 

expand the production of this _as it has for many others. It is enlightening 

@ important basic chemical. Raw to examine the reasons why furfural has 

material will be agricultural residues, the been chosen for so many applications 
supply of which is replaceable yearly. involving solvent extractions. 


1. Furfural is a polar molecule and gives a sharp separation between many closely related 
compounds. Its high specific gravity permits rapid separation. 

2. Furfural is a very stable compound and may be recovered almost quantitatively for reuse. 

3. Furfural is easy to handle and safe to use. 


4. Furfural is produced in large quantities from replaceable raw materials and is consistently 
low in price. 


As a selective solvent, furfural is now used cetane values and in processing of glyceride 
in treatment of wood rosin to remove color _ oils to separate drying from non-drying 
bodies; in extraction of lubricating oils and portions. In a modified technique, it is used 
furnace oils to eliminate sludge forming —_as an extractive distillation agent for sepa- 
materials; in refining of diesel fuel to raise —_ rating C-4 hydrocarbons. 


Many mixtures lend themselves to selective solvent refining. If you would like 
to know more about the techniques employed, write for our Bulletin SS. 


fy The Quaker Oats @mpany \ | | 
JULI 








337A THE MERCHANDISE MART 
CHICAGO 54, ILLINOIS 
EASTERN SALES OFFICE: 
ROOM 537A, 120 WALL ST., NEW YORK 5, N.Y. 


In San Francisco, The Griffin Chemical Company « In the United Kingdom, Imperial Chemical Industries Ltd., Billingham, England « In Australia, Swift & Compony, 
Pty., Ltd., Sydney * In Europe, Quaker Oats-Graanproducten WN, V., Rotterdam, The Netherlands ; Quaker Cats (France) $. A. 42, Rue Pasquier, f aris BE, France 
le Japon, F. Konematsu & Company, Ltd. Tokyo 











ANKUAL REFINERY ISSUE 


















requirements 
industries. That's one reason why so many experi- 
enced oil country men prefer Youngstown now. 








THE YOUNGSTOWN SHEET AND TUBE COMPANY 


hon, Alloy and 1 y Steel 
PIPE ANI TUBULA PRODUCTS CONI BARS RODS 
SHEETS IRE EECTROLYTIC TIN PLATE - 


Manufjactt 
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IF YOU COULD 
LOOK OVER 
HIS SHOULDER... 


Os . 
_ 


If you could follow the progress of a re- 
finery construction job as it is handled by 
the Procon organization . . . watch the 
work progress from blueprint to finished 
plant, you would understand why Procon 
service assures you maximum value for 


every dollar invested. 


Here is a balanced organization of highly 
skilled personnel, thoroughly experienced 
in engineering, petroleum refining tech- 
nology, construction know-how and 
practical refinery operation. More- 


over, Procon is directed by an 


oa 


administrative group that has been work- 
ing together in refinery processing in- 
stallation and operation for many years. 
Thus every job receives the over-all bene- 
fit of strategic planning and resourceful 
thinking. 


Procon Incorporated offers a complete 
process construction service in the petro- 
leum refining and petro-chemical industry. 
The opportunity is here to acquire the 
services of a capable organization, un- 
usually well-grounded in practical experi- 


ence and technical knowledge. 


PROCESS CONSTRUCTION 
75 EAST JACKSON BLVD., CHICAGO 4, ILLINOIS 








for smoother flow 
easier operation | he 
longer service life 


..» CRANE CLASS 600 
OIL AND GAS PIPE-LINE VALVES 


di 





Pp e, dep g on 
flange facing. Sizes: 2 to 30- 
inch. Flanged or Butt-Weld- 
ing Ends. 


penne TOT PeUNRER 


operation. ..less maintenance. All working parts are 

— lubricated to reduce friction and wear. 
And since Crane double-seating de- 
sign seals off seating faces from line 


flow, seat erosion is eliminated. COMPLETE GREASE SEALING 


For further information, see your Movable spring-loaded plates prevent grease enter- 

Cri Re c Lae id f ing line flow while valve is being operated... also 

fane Representative or write for close “conduit” openings in disc against entrance of 
Circular AD-1864. No obligation. grease. 


You get many advantages with these conduit-type, 
double-seating Crane Pipe-Line Gates. For example, 
smooth, full flow with minimum restriction . . . no tur- : 
bulence. Circular disc ports—in perfect alignment with a 
seat openings—eliminate pockets. This Crane design -_ 
feature helps assure tight closure. 
Grease packed body and bonnet assure easier valve 


In addition, plates wipe 
foreign matter and excess 
grease from disc faces and 
assist in guiding the disc. 
Readily accessible fitting 
in bonnet permits easy 


: addition of grease when 
+ at needed. 


' ° S *:, “y 
' wiry ‘ ‘i Venturi Type, avail- ae 

: . 2 "es able with flanged or 

os ; ~~ S butt-welding ends. 

Crane cast steel pipe-line gate valves on scraper trap in crude oil lines. 
General Offices: 
836 S. Michigan Ave., Chicago §, Ill, 
Branches and Wholesalers Serving 

os All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 


Crane Co., 
General Offices: 
836 S. Michigan Ave.., 45-51 Leman St., 
Chicago. 5, Illinois, U.S.A. London E. 1, England 


In Great Britain: In Canada: 

Crane Ltd., Crane Limited, 

1170 Beaver Hall Square 
Montreal, Quebec 
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finery Expansion by Million 
Barrels Daily Held U. S. Need 


Special to Tas WALL STREST JOURNAL 
“SAN ANTONIO — The nation must add 


Bruce K. Brown, * 
the Petroleum ‘Ai ration 
brought this measure to-the- Western Petro- 
leum Refiners Association in eer here 
yesterday. wees 

By the end of 1956, Mr. Brown said; bot 
basic refining capacity must exceed 1,600,000 
barrels a day. If possible, he said, these goals 
will be reached without recourse to special 
loans under the Defense Production Act or to 
government-owned plants. New construction 
will be encouraged by tax amortization and 
material priorities. c 

. Basic refining projects already approved” 
from the standpoint of tax certification, the 
deputy administrator noted, will require The 
investment of $318 million of private fuhds 
and will increase national petroleum refining 
capacity by 370,000 barrels a day. 3 

“Unless and until P. A. D. is convinced 
the necessary expansion of basic refining ca- 
pacity cannot be accomplished by normal 
methods,” Mr. Brown declared, “it will not 
recommend special loans under the provision 
of the Defense Production Act. Such tax- 
payers’ money as is available should, we be- 
lieve, be used for necessary projects which 
offer smaller hope of attainment by normal 
methods of finance.” 

Mr. Brown added the goals he named for 
the next few years “may be insufficient if 
international tensions increase.” 

Besides finished products of the type nor- 
mally needed, Mr. Brown said: “There is also 
a highly pressing need to increase our capacity 
to produce special military products, such as 
jet fuel and aviation gasoline, and to produce 
critically needed products such as benzene.” 
Such production, he noted, is dependent on 
the desired increase in basic capacity, how- 
ever. 

At present, he said, there is a special need 
for greater dispersal of refineries into safe 
interior locations. 
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2 sale add 700,000 barrels a day to its basic 
‘ refining capacity by the end of 1952 and a million 


barrels 


REFINERY 
EXPANSION by 
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by the end 6f-1953.” So states the article on the left. 


If, after giving that some thought, you cannot arrive at a 
satisfactory answer, your best solution is to call REFINERY 
ENGINEERING Company. Treco is geared to deliver a 
complete refinery service including: 


© Economic Studies — reports on operating cost, yields and 
profits on any proposed construction. Determination of 
proper type of plant to give you quickest realization of 
profit and highest return on investment. 


Analysis — of space and facility requirements, site selection, 
appraisal and project organization. 


Design — Before any phase of drafting is done, Treco’s 
Process, Mechanical, Electrical and Civil Engineers have 
assembled and coordinated all necessary data bearing upon 
the satisfactory completion of any planned construction. 
Treco’s drafting department can then quickly and un- 
erringly complete the plans with assurance that every 
factor, bearing on the economical and profitable operation 
of the plant, has been incorporated. 


Construction —Treco maintains sn abundance of heavy 
equipment, sufficient for the largest and most complicated 
construction job. Heavy rigging and erection work have 
long been a specialty with our organization and trained 
crews, who know their business, assure that your plant 
can be “on stream” in the minimum time. 


Contact REFINERY ENGINEERING Company NOW. Learn how 
Treco can help you to greater, more economical production 


in 1952, 


1953 and the years to follow. Naturally, this will 


not obligate you in any manner. 


5-5561 © TULSA, 


ISSUE 


OKLAHOMA 
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They ALL Go For 


THE 
TYPE HM! 


A TRULY VERSATILE PROCESS PUMP! The Worthington Type HM Centrifugal is available with conven- 


tional pocked hox or chanical seal, in 








up to 650 gpm, heads up to 475 ft. and in a wide choice 


of materials — cast iron, bronze, stainless steel, carbon steel and W orthite. 


Worthington’s 
New Process 
Pump a Hit 
With Refinery 
Men, From 
Operators to 


Management 











Seldom has any pump received so 
hearty a welcome at all levels of refinery 
organization as Worthington'’s Type HM 

Operators like its ruggedness and 
thorough dependability 

Storekeepers find its maximum in- 
terchangeability of parts saves time 

Maintenance men praise its quick 
adaptability to either a packed stuffing 
box or mechanical seal, its spacer type 
coupling that allows removal of the 
rotor assembly without disturbing pip- 


ing or driver, and its over-all simplicity 
of construction that assures such easy 
inspection and repair 

Engineers and power plant men are 
impressed by its correct hydraulic and 
mechanical design, low NPSH and power 
requirements, and sustained high eff 
ciency 

Management realizes that the long 
life, low cost upkeep and versatility of 
the Type HM mean a first class capital 
investment for present and future process 


pumping 
GET ALL THE FACTS 

Contact our nearest District Office or 
write direct for Bulletin W-341-B14 
Learn why the Type HM is still further 
proof that there's more worth in Worthington 
Worthington Pump 
and Machinery 
Corporation, Cen- 
trifugal Pump 
Diw , Harrison, 
New Jersey 
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EUROPES 


LARGEST REFINERY 


TYPE 32A SELECTOR 


USES STROWGER P.A.X. 


The great new oil refinery of Esso Petroleum Co., Ltd.. 


at Fawley near Southampton, England (which will 
produce six and a half million tons of petroleum pro- 
ducts a year) is being equipped with a Strowger 
600 line private automatic exchange for its communi- 
cation requirements, 

Heart of the new private automatic exchange is the 


type 32A selector, the world’s most advanced design 


in step-by-step selecting mechanisms. More than half 


a million of these selectors are already operating in 


forty countries throughout the world. Features of the 


new private automatic exchange include armoured 
cable between all telephone instruments and _ the 
exchange equipment; a combined fire alarm and 
accident reporting service ; loudspeaking telephone= 
with 20 outlet key-calling and conference facilities and 
a number of portable telephone instruments for use on 
board tankers when moored. 

The entire equipment has been designed and manu- 
factured by Automatic Telephone & Electric Company 
Limited, the largest automatic telephone engineering 


organization in the British Commonwealth. 


COMMUNICATION SYSTEMS LIMITED 


Proprietors: AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


STROWGER HOUSE, 
TELEPHONE 


ARUNDEL STREET, LONDON, W.C.2 


TEMPLE BAR 9262 CABLEGRAMS: STROWGEREX, LONDON 
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Contractors for the construction of the Marine Terminal 


at Fawley for the ESSO PETROLEUM CO., LTD. 


Part view of Main Jetty during construction 


54 VICTORIA STREET, WESTMINSTER, LONDON, S.W.1 
Tel: Victoria 6152/4 Tel. Address: Reconcret, Sowest, London 
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...@ sign you can believe in 


You are apt to see this sign anywhere. It might be on 
a ‘dozer “hogging out” a raw site for a refinery in 
Europe or the Near East; or on a 100-ton vessel in 
transit to South America, Canada, or the Orient; or on 
the control board of a petroleum chemical plant on the 
Gulf Coast. It might even be as close as the cover of a 
proposal lying on your own desk. 


But wherever you see it, it symbolizes a project in 
capable hands—Lummus hands. It stands securely on 
its world-wide record—the designing and constructing 
of nearly 200 units of all types for the manufacture of 
motor gasoline, high octane aviation fuel, and fuel 
oils...more than 115 lube oil and wax processing 
plants ...over 300 units for making chemicals and 
petroleum chemicals . . . and a score of complete refin- 
eries and chemical plants. 


It’s a good sign to look for, believe in, and rely on 
when you buy complete, integrated engineering service 
for your next project. 


THE LUMMUS COMPANY 


38S MADISON AVENUE, NEW YORK 17, N.Y. 


CHICAGO * HOUSTON * LONDON © CARACAS * PARIS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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The Management Publication of the International Petroleum Industry 


MONA em World Petroleum is published by Mona Palmer, 
ublisher Trustee under the will of Russell Palmer. 


E. W. MAYO 
Editor 
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The utility of HALLIBURTON measuring equip- 

ment has long since been expanded to 
hundreds of important uses other than oil 
well cementing. That’s why for over 25 years 
HALLIBURTON MEASURING DEVICES have been a 
standard part of drilling equipment throughout 
the world. They eliminate guesswork and mis- 
calculations because the Veeder Counter on 
each HALLIBURTON MEASURING DEVICE reads 
exact depths directly. Several types are avail- 
able...let your HALLIBURTON representative 
describe and recommend those best suited to 
your problems. Call him today! 


HALLIBURTON OIL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 
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Refining Industry Facing New 


ROBABLY no other industry of large proportions 
is more insatiable in the demands it makes upon its 
members than is oil. Certainly none other can show 
over an extended period a more sustained record for 
continuous growth. In its earlier years there were 
intervals when production temporarily outran demand 
and in the pre-war period refining operations seldom 
stood above 85 percent of plant capacity. 


With the outbreak of World War II the oil industry 
was called upon to undertake the heaviest task that 
had been laid upon it up to that time. Military require- 
ments necessitated not only a heavy increment in sup- 
plies of gasoline, fuel oil and other standard products 
but also demanded high test aviation fuel for fighter 
planes, quantities of toluene, alcohol and chemicals for 
the manufacture of explosives and butadiene for syn- 
thetic rubber production. 


Fortunately the oil industry was well situated with 
regard to reserves of production and had developed 
through years of research the knowledge and practical 
means for producing the specialties needed for military 
operations. By a tremendous concentration of effort, 
backed by governmental assistance, it was able to carry 
out in a period of two to three years a vast program 
of construction. Some curtailment of civilian consump- 
tion was needed but so rapidly and effectively was the 
work of creating new processing facilities carried on 
that at no time was there a lack of petroleum supplies 
for the armed forces, either those of the United States 
or its allies. 


With the cessation of hostilities it was assumed that 
the consumption of petroleum products, freed from most 
of the drain imposed by military needs, would be very 
substantially reduced and that a considerable part of 
the refining capacity built up during the war would 
be left idle for some time. Instead, the pent-up demand 
for civilian use, combined with the rapid growth of 
industrial activity, quickly carried the use of petroleum 
beyond the peak of wartime consumption. The refining 
industry found itself confronted with the necessity of 
undertaking another country-wide building campaign 
to enlarge capacity. 


Between 1946 and 1948 this renewed drive for new 
construction and modernization added a million barrels 
to the daily intake capacity of United States refineries 
and it was estimated that these added facilities would 
meet all requirements for the next three or four years, 
especially in view of the decline in the export of prod- 
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and Heavier Demands 


ucts which had begun to make itself felt. But after a 
brief lull in 1949 consumption again moved rapidly 
upward as millions of new motor vehicles poured upon 
the highways of the country while oil heating installa- 
tions by the hundreds of thousands and the rising tempo 
of industrial activity swelled the demand for the various 
grades of fuel oil. Then in June 1950 the outbreak of 
hostilities in Korea brought a new increase in military 
requirements, substantial in volume though of course 
not equal to that of the earlier world struggle. 


By the early part of 1951 crude runs to stills were 
roundly a million barrels a day above the correspond- 
ing date of the year preceding and refineries in most 
parts of the country were operating at or near top 
capacity. At the same time the extensive program for 
national rearmament presented the certainty of a fur- 
ther great increase in the required volume of products, 
including not only the standard output of refineries but 
also to meet the special needs of a great air fleet and 
other agencies of national defense. 


Again the oil industry was called upon to lift pro- 
duction, enlarge its transportation facilities and add 
to its refining capacity. Before the end of June this 
vear the operations of the refining industry as a whole 
had reached 96 percent of total capacity while refineries 
in the Eastern and Gulf Coast areas were running above 
100 percent of their rating. Meanwhile the Petroleum 
Administration for Defense, looking forward to the time 
when its program will get into full operation, has given 
its approval to construction projects that will add 550,- 
000 barrels to the daily outturn with particular atten- 
tion to increasing the supply of aromatics, aviation fuel 
and lubricants shaped to extreme specifications. To 
meet these demands and the continued growth of civilian 
consumption clearly points to another million barrel 
addition to refining capacity. Current estimates are 
that the oil industry’s new capital investment in 1951 
will be upward of two billion dollars, rising to three 
billion in 1952. 


While the preceding comment refers specifically to the 
refining situation in the United States it is to be borne 
in mind that a like degree of activity is under way in 
other parts of the world, as shown by articles appearing 
on other pages in this issue. The demand for petroleum 
prodvets has risen in even greater proportion in these 
areas and new construction is resulting in a more even 
distribution of processing facilities throughout the world 
than formerly prevailed. 
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Fawley Refinery 


To Be Europe’s Largest 


| HE refinery of the Esso Petroleum Co. 


Ltd. which is planned to be the largest refin- 
ery in Europe, is rapidly nearing the stage 
when it will be put into operation, and its 
products used to augment supplies of liquid 
fuels of all kinds for British commerce. 

The Esso Petroleum Co. Ltd., the authors 
of this vast project, have long held a high 
position among the major oil companies sup- 
plying Great Britain with her essential liquid 
fuels, illuminants and lubricants, the major 
portion of her products being imported from 
the United States. 

These sales have amounted to about 25 per- 
cent of the country’s consumption for many 
years, and it is a legitimate presumption that 
this quota will continue at the same percent- 
age with increasing consumption. 

World consumption of petroleum products 
has risen from about 265 million tons in 1938 
to about 475 million tons in 1949, when erec- 
tion of this refinery was commenced, while the 
consumption in Gt. Britain during the same 
period rose from 10 to 16 million tons. In 1950 
the respective figures were total world 520 
million tons, consumption in Gt. Britain 19.25 
million tons. 

Further, the United States, the world’s larg- 
est producer and consumer of petroleum, is 
now a net importer of crude oil and her refin- 
ery capacity is largely required for her own 
consumption. 





Installing head on catalyst hopper. At left is 
regenerator which in this unit is 55 feet in 
diameter. Photo courtesy Foster Wheeler Co., Ltd. 
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In order to cope with its commitments and 
potential requirements in Great Britain an 
ever increasing quantity of refined products 
would have had to be imported from America 
by the Esso Petroleum Co., and further refin- 
ing capacity would have had to be provided 
there to supply increasing demands. In view 
therefore of the increasing production of 
crude oil in the Middle East, it was a logical 
development to consider the refining of that 
oil in the country where its products are re- 
quired, with a view to economy of transport 
and reduction of refining costs; and primarily 
for the reduction of dollar expenditure by the 
United Kingdom 

The outcome of this was the decision to 
build a refinery in Great Britain of sufficient 
capacity to satisfy these requirements. The 
steadily increasing demand in the country 
fixed the potential capacity of the refinery 
to. be erected at about six million tons per 
year, which along with the other projected 
refinery expansions would bring the country’s 
refining capacity to the 20 million tons en- 
visaged in the government’s refining program 

This refinery, although having the govern- 
ment’s blessing, has been built solely by pri- 
vate enterprise at a cost of more than £37.5 
million and no ECA dollars have been involved 
in its financing, so that it will ultimately be- 
come one of the country’s large dollar savers 
fitting in with the general picture of European 
recovery. This saving is expected to amount 
to many millions of dollars annua!'y 

When the decision to erect the refinery had 
beer made by the company, a number of alter- 
native sites for it were closely examined, some 
of them suggested with a view to relieving 
areas which had been distressed prior to the 
war. After full consideration of all factors, 


such as site suitability, distribution facilities 
and labor recruitment, a site adjacent to the 
company’s already existing refinery at Faw- 
ley, near Southampton, was chosen. It was 
felt that the reasons for selecting Fawley as 
a site for the older refinery were essentially 
sound, and that these reasons applied as fully 
at the present day 

One of the most important factors to be 
considered was the shipping facilities for the 
reception of the tankers of high tonnage re 
quired for the transport of the crude oil 
Southampton water with its unique four tides 
per day and slow moving current with deep 
water, made it a: suitable reach for allowing 
heavily loaded vessels to swing and berth at 
most states of the tides, and the berthing 
frontage lies outside the limits of other ship- 
ping, which is of great importance when the 
provisioning of the refinery with crude oil 
will require the berthing of an average of one 
tanker a day throughout the year. In addi 
tion, the location is ideal for the distribution 
of refined products, by road, rail or sea to the 
London and southeastern areas, which are 
those of the largest consumption, and to other 
parts of the country by sea 

Further, there is a nucleus of skilled labor 
at the old refinery and much skilled and high 
grade labor in the surrounding country 

The site chosen is about 100 feet above sea 
level, which simplifies drainage problems, and 
finally it is the nearest large British port to 
the supplies from the Middle East and the 
Mediterranean seaboard 

Although the refinery was first projected 
in 1946, it was not until 1949 that final agree 
ment was reached with the British authorities 
as to the site and the arrangements for con 
struction and operation 

A large proportion of the plant has been 
purchased and manufactured in Great Britain 
but with the programmed date of 1951 for 
starting refining operations as a target, some 
plant had necessarily to be purchased abroad, 
particularly that portion which British manu 
facturers had not had the opportunity of 
building before, and whose works were not 
tooled for its fabrication 

The successful linkage of these manufactur 
ing operations, and the timing of them to fit 
in without delays to erection, has involved 
an intense order of planning, and is highly 
creditable to all who were engaged on it 

The programmed capacity of the refinery is 
130,000 barrels per stream day, which under 
normal operating conditions is equivalent to 
over six million tons per year based on proc 
essing Middle East Kuwait, 
Persia and Iraq. 


crudes from 


The first section of the new refinery, sched 
uled to deal with the production of fuels of 
all kinds, apart from high octane aviation 
fuels, is rapidly approaching completion, and 
by the time this appears in print, some of 
the units will actually be in operation 

The general design of the majority of the 
units has been carried out by the Standard 
Oil Development Co., and the engineering by 
the Foster Wheeler Corp 

There are two distillation units, one being 
an atmospheric unit, and the second a com 
bination atmospheric unit, with capacities of 
65,000 and 60,000 barrels per stream day re 
spectively. The pipe still furnace is a two 
flow system, with two convection banks and 
two radiant heating banks with a common 
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central flue. It has a heat releasing capacity 
of 250 million Btu per hour. There are two 
flash drums before the pipe still, to separate 
water and lighter gases. 

The fractionating column is 124 feet high 
by 21 feet diameter with 35 trays. The middle 
each fitted with 500 bubble 
to avoid 


section trays are 
caps. In order excessive corrosion, 
this internally partly with 
Monel metal and partly with stainless steel 


column is clad, 
Reflux to the trays is provided by a pump 
around light taken off 
overhead, and progressively heavier cuts are 
taken as sidestreams 

The unit is fitted with a full heat exchange 
system, which is located out in the open, with 
efficient insulation; as are all the 
pumps, which mostly 
power from the grid. 

This unit is 


about 25 


system, gasoline is 


various 
are electrical, taking 

distill down to 
according to the 
crude being processed; the bottoms being cut 
back to Bunker C, fuel by portions of the cat 
cracker products 


designed to 


percent bottoms, 


In the atmospheric and vacuum unit the 
pipe still is a double unit, the first 
section feeding the atmospheric column is 
similar in type to the pipe still for the atmos- 
pheric unit. It has a heat release capacity of 
156 million Btu per while the second 
section has one convection bank and one radi- 


furnace 


hour, 


ant heat bank, with a heat release capacity of 
85 million Btu per hour. As in the case of the 
atmospheric unit, there are two flash drums 
prior to the furnace 

The atmospheric 
with 
the other 
26 trays 


column is 90 feet high, 
section 15 feet inches and 
13 feet in diameter with a total of 
The vacuum tower is 130 feet high 
with a middle section 28 feet in diameter, the 

1,100 
Both towers are clad in the 


one and six 


trays in this section being fitted with 
bubble caps each 
vital sections with corrosion resisting mate- 
rials, to overcome the effect of the sour crudes 
to be processed 

These units are likewise fitted with a full 
heat exchanger system, located in the open 
and with efficient 
also in the open. 


insulation. The pumps are 

The combination unit is designed to distill 
Middle East crude down to a 20 percent resi- 
duum. At present the gas oil and waxy frac- 
tions will be used as stock for the catalytic 
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cracking plant, until the lubricating oil plant, 
which is scheduled for completion in 1953, is 
ready to deal with them. 

Control of these two plants is centered in 
a common control room, which is completely 
fitted with the necessary control instruments. 

The catalytic cracking plant has a charging 
capacity of 41,000 barrels per day and is on 
the fluid catalytic cracking system designed 
by the Standard Oil Development Co. It has 
been designed to operate with two different 
types of catalyst at will, 3A and 3E, one for 
the production of high octane gasoline with a 
high gas yield, and the other for the produc- 
tion of a lower octane fuel with a lesser gas 
yield. The feed stock for this unit will mainly 
be heavy waxy gas oils from the distillation 
units. 

In this cracking the preheated 
cracking stock is injected along with the al- 
ready heated catalyst from the regenerator; 
the vaporized oil and catalyst enters the bot- 
tom of the reactor which is 35 feet in diam- 
eter by 70 feet high. In this reactor the 
catalyst settles to form a dense fluid bed where 
cracking of the oil takes place with the forma- 
tion of coke on the catalyst. The cracked oil 
vapors pass to the fractionating column via 
seven single-stage where any en- 
trained catalyst is returned to the bed. The 
dense catalyst bed is maintained automatically 
and the spent catalyst passes through an an- 
nular between the inner and outer shells of 
the reactor, and thence to the regenerator. This 
regenerator is 55 feet in diameter and 70 feet 
high. The spent catalyst is carried into the 
regenerator by combustion air where a similar 
fluid catalyst bed is maintained and the coke 
is burned off. The regenerated catalyst is re- 
turned to the reactor thus completing the 
cycle. The largest catalyst transfer line is 108 
inches in diameter. The flue gases leaving 
the regenerator pass through 12 three-stage 
and thence to heat 
where steam is generated at 125 psi and is 
passed to the process steam lines. 


process, 


cyclones 


cyclones waste boilers 


The cracked vapors leaving the reactor enter 
the fractionating column, which is 130 feet 
high by 20 feet in diameter and fitted with 20 
bubble trays. Here the products are separated 
into wet gas, light and heavy cracked gasoline 
and heavier sidestreams. The latter can either 


be recycled for further cracking or used as 


light blending stock for bunker fuel. The 
wet gas and light gasoline go to the de-butan- 
izer column. This column is 88 feet high by 
ten feet in diameter and fitted with 31 trays 
It is designed for a working pressure of 250 
psi. The gas from this column goes to the re- 
finery fuel gas main; while a C, side cut can 
be taken off for adjusting the volatility of the 
overall gasoline at the gasoline blending plant 
When the polymerization plant which is in 
course of erection is completed, this gas will 
be de-methanized and used in it for feedstock 
for the production of polymer gasoline 

Two thermal reforming units have 
completed by the re-vamping of units in the 
older refinery, and they will be used for im- 
proving the rating of the heavy 
straight-run gasoline from the two distillation 
units. 

The Linde copper chloride 
will be used for sweetening the straight-run 
gasoline and catalytic cracked spirit. Doctor 
treatment will be used for sweetening the 
thermal reformate, and also for treating the 
solvent naphtha fraction, which will be rerun 
to close fractionation limits. Hypochlorite will 
be used as a finishing process for kerosine and 
also for jet fuel treatment 

An Edeleanu plant (sulfur dioxide solvent 
extraction) of 13,000 barrels per day capacity 
and of Badger design, has been installed for 
the treatment of kerosine, 
which will be used for gasoline and tractor 
fuel. This plant will used to treat 
the straight run gas oil, to reduce sulfur con- 
tent, the extract being used for fuel blending. 

The use of sulfuric acid for refining opera- 


been 


octane 


process using 


the extract from 


also be 


tions in this refinery is not envisaged now or 
in the future, and this will materially reduce 
the problem of water pollution, which is a 
very important one in a refinery of this size. 

The total storage capacity laid down is 5,- 
500,00 barrels, which includes ten floating roof 
tanks of 150,000 barrels capacity each for the 
storage of stabilized crude on discharge from 
the tankers, leaving four million barrels stor- 
age capacity for finished and intermediate 
products, this includes two Horton-spheres for 
the storage of light products. 

In addition to the waste heat boilers at the 


cat cracker, four Babcock and Wilcox water 


tube boilers of 95,000 pounds per hour capac- 
ity, working at 150 psi and 465°F. have been 
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General view of cat 
cracker and crude units. 
Esso photo. 


Looking from cat 

cracker across storage 

area to administration 

building. Foster Wheel- 
er, Ltd., photo. 


Water lines supplying 
the refinery are 48 and 
60 inches in diameter. 
Foster Wheeler Photo. 


Atmospheric tower of the single stage crude unit. 
This Esso photo was taken in December, 1950, 
by William Martin. 


ANNUAL REFINERY ISSUE 


installed. These boilers can be oil or gas fired 
at will. 

No electrical power is being generated on 
the refinery, this is all being drawn from the 
nationalized grid. Water for cooling, fire fight- 
ing and certain process work is being taken 
from the sea in Southampton Water. This is 
pumped at the rate of 80,000 gallons per min- 
ute, through a 60-inch concrete lined steel pipe 
into a storage tank, from which it is boosted 
to refinery pressure in the service lines. The 
used water passes through a 60-inch concrete 
pipe to the separator where any entrained oil 
is separated and from which the clarified 
water is returned to the sea. 

Potable, steam raising and fresh process 
water is partly obtained from the Southamp- 
ton Corp. water works and partly from wells 
which have been sunk on the property of 
which seven have been drilled to a depth of 
600 feet into the Bagshot Sands 

The marine terminal consists of a deep 
water jetty, 3,200 feet long with berthing fa- 
cilities and accommodation for four ocean- 
going tankers at the same time. The approach 
to the jetty is a causeway 5,000 feet long built 
on piles over a marsh, with roadway accom- 
modation and space for the crude oil discharge 
lines as well as for the delivery lines for re- 
fined products. Facilities are also provided for 
loading ocean going tankers and coastal craft 
for the distribution of refined products. While 
the major portion of the refinery products will 
be distributed by sea, at the same time prod- 
ucts for local consumption can be distributed 
by road. 

The unique position of Southampton Water 
with its four tides per day renders it very 
favorable for the handling of tankers which 
can berth or depart at almost any state of 
the tide with perfect safety, thus saving both 
discharge and loading times. 

Efficient and rapid maintenance on a re- 
finery of this size and type is a major re- 
quirement and full provision has been made 
for this in the erection of a maintenance 
building 800 feet long by 180 feet wide, which 
has been designed to incorporate shops of all 
kinds, stores for materials, and offices gor en- 
gineers and clerical staff. The lighting 
throughout is of high standard, so that work 
in it can be carried out night or day and 
under all weather conditions, and with maxi- 


mum comfort to the staff. This was one of the 
first buildings to be erected and it has amply 
proved its worth during the period of con 
struction of the refinery, as owing to the fore 
sight displayed in its early erection it has 
provided ample accommodation for the large 


staff required during the building period 


One of the initial sections which was erected 
was a construction camp to house about 750 
skilled workers who had been enlisted outside 
the immediate Southampton-Fawley area. At 
tached to this construction camp is a canteen 
in which 1,000 hot meals could be served at 
one sitting, as well as recreation facilities for 
the residents. The provision of these ameni 
ties has been of considerable advantage dur 
ing the period of construction 

Over 5,000 men were working on the site at 
the peak period of construction: they included 
over 700 pipe fitters and pipefitters’ mates; 
317 welders, all of whom had to pass the strict 
welding test required by the company before 
being put on actual erection work; nearly 500 
carpenters and carpenters’ mates; 156 boiler 
makers, together with big teams of iron work 
ers, erectors, blacksmiths, sheet metal work 
ers, electricians, bricklayers and instrument 
fitters. When the refinery is in full operation, 
the total employees will be about 2,200 

When in full operation, the new Fawley re 
finery will manufacture all major petroleum 
products with the exception of high octane 
aviation fuel. The following is a list of the 
estimated products, and the amounts to be 
produced annually: 

Tons per year 
Motor spirit 1.770.000 
Solvent naphtha 10 000 
White spirit 0,000 
Tractor fuel 70,000 
Turbo (J. P. fuel) 100,000 
High speed diese! oil 00,000 
Kerosine 240 000 
Light industrial diesel oi 150,000 
Gas works gas oil 310,001 
Marine diese} oil 10,000 
Light fuel blending stock 10,000 
Bunker fuel 260.000 
Asphalt 110,000 
Lubricating oils 200,001 
Liquified petroleum gases 20 000 


The following amounts «cf materials have 
been used in the construction of the refinery 


100,000 tons of steel 
300 miles of steel, cast iron and con- 
crete pipes 
200 miles of electrical wiring 





100,CO0 cubic yards of concrete 

Over 500 standards of soft wood 

Over 125,000 cubic feet of hard wood 

Over 2200 square feet of plywood 
12,000 valves 
220 pumps 

1,600 lbs. of mercury for use in the con 
trol instruments 


In addition many miles of permanent track 
both internally and externally have been laid, 
together with a greater mileage of temporary 
track, as well as many miles of permanent 
roadways 

The majority of the towers of the distilla- 
tion and cracking plants, have been field 
welded and much of this field welding has 
been X-rayed on site for welding quality 

List of contractors engaged on construction: 


Main Contractors 


General contractor: Foster Wheeler Co., Ltd. 
Storage tanks Wm. Neill and Sons 
Marine terminal Messrs. Christiani 

ictior and Nielson 
yuse buildings J. Laing and Sons 


Sub-Contractors 

Whessoe Ltd 
Sharp Jones and ¢ 

Stanton Iron Works Co 
Claycross Co. Ltd. 
Staveley Coal and Iron Co. Ltd 
Stewart and Lloyds 
Wimpeys 
treatment: J. M. Sankey & Sons Ltd 
Tran er units Metropolitan Vickers Ltd. 
Juhnson and Phillips Ltd. 
Metropolitan Vickers Ltd 


Site grading and levelling 
sewel pipe 
lectrical equipment 


Crude units under construction as of March, 1951. 
Photo by William Martin for Esso. 





Valves: Triangle Valve Co. 
Crane Ltd. 
Norton Valve Co. 
Delaval Centrifugal Pumps 
-acific Pump Co. 
Byron Jackson Pumps 
Ingersoll-Rand Pumps 
Worthington Pump and Machinery Co. 
Layne and Bowler inc. 
Milton Roy Pumps 
Yeomans Bros. Co. 
Union Steam Pumps 

Lapp Pulsafeeder Pur; 
Watson Stillman Pumps 
Howard Pneumatic 
Engineering Co. Ltd. 
Hayward Tyler Ltd. 
Gwynnes Pumps Ltd. 
E.C.D. Ltd. 
Babcock and Wilcox 
International Water Corp. 
Sanitary sewage: Tuke and Bell Ltd. 
Refinery site investigation: Soil Mechanics Ltd. 
Timber: Burt Boulton and Haywood 
Gabriel Wade and English 
Pyrene Co. Ltd. 
Connectors: J. Morris and Sons 
Salt water main pipe: R. Watson and Co. 
Miscellaneous: Shaw Petrie Ltd. 
Wilson Bros. Pipe Fittings Ltd 

# Bas Tube Co. 

Brown and Tawse Tube Lt« 
Wood Bros. and Co. (Gaskets) Ltd 
Chas. Richards and Sons 

Rubery Owen and Co. Ltd 


Pumps supplied ex 
US sources 


Pumps Supplied ex 
U. K. Sourcesr 


Boilers 
Water wells 


Foam chambers: 


Senior Personnel 
During construction 
L. B. Martin, staff engineer, 
Standard Oil Development Cx 
G. B. MeGuire, resident engineer, 
Standard Oil Development Co 
R. J. Cole, project manager, 
Foster Wheeler Corporation 


After construction: 

G. Noble, refinery manager 

C. R. Young, assistant refinery manager 

F. Mayo, assistant refinery manager 

Although the major portion of the refinery 
is complete and ready for operation, there 
still remain further portions for completion; 
among these may be mentioned the polymer 
gasoline plant, the foundations of which are 
in course of building. 

The second part of the program includes 
the provision of plants for the manufacture 
of lubricating oils of all grades from Middle 
East crudes; the crude stocks for these plants 
being the viscous fractions from the vacuum 
distillation plant. 

The erection of houses for the use of key 
staff is going ahead rapidly and these dwell- 
ings will soon be ready for occupation by 
their future tenants. 

Mention must also be made of the belt of 
quick growing trees of about 50 to 100 feet 
in width which is being planted, and which 
will effectually screen the refinery from the 
public roads, and thus preserve the amenities 
of the countryside. When these trees have 
grown to maturity, it will be difficult to see 
any part of the refinery from the present 
roads and pathways 

The refinery is an outstanding monument 
of cooperation between the oil interests, tech 
nicians and manufacturers of the United 
States and Great Britain 


All shops for plant maintenance are in a single building occupying a site 108 by 800 feet. 
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U. S. Petroleum Industry 
To Become Net Sulfur Producer 


i. petroleum industry consumes about 


ten percent of the total quantity of elemental 
sulfur required by the United States. In 1950 
industry consumed 1,489,000 tons of sulfuric 
acid or about 485,000 tons of sulfur. This year 
it is estimated that the oil industry’s require- 
ments have risen 20 percent to 585,000 long 
tons. Of this only about 15,000 tons is used 
outside of oil refineries. 

These figures do not include the volume of 
sulfur consumed by the petroleum chemicals 
division of the industry engaged in the pro- 
duction of fertilizers. It is estimated that 
sulfur requirements of such plants operated by 
oil companies amounts to several hundreds of 
tons daily. As a whole the fertilizer industry 
uses a third of the nation’s sulfur and the 
rate of consumption is rising rapidly. 

Prior to World War I the United States pro- 
duced 31 percent of the world’s supply of sul- 
fur. In 1950 the domestic supply was 51 per- 
cent of the global tctal. U. S. production has 
risen 134 percent since the war while produc- 
tion of the remainder of the world has risen 
only two percent. Recovery of the sulfur in- 
dustry abroad has been slow because the brim- 
stone produced in the United States has been 
much lower in cost than that available from 
pyrites or from brimstone deposits. Current 
price of domestic sulfur is $22 per ton com- 
pared with foreign prices ranging from $75 
to $100 per ton. 

With such a price differential foreign con- 
sumers have sought American supplies instead 
of developing their own source;. In 1950 the 
United States exported 1,441,090 tons of sul- 
fur and in order to do this drew 350,000 tons 
from stock. By the beginning of 1951 mined 
reserves were down to six months supply and 
the shortage was becoming critical. 
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Demand for sulfur has risen sharply in 
recent years because of the tremendous 
growth of the chemical industry Per capita 
consumption in 1950 was 75 pounds compared 
with 35 pounds before the war. Per capita 
consumption of fertilizer, chemicals, rayon 
and cellulose film is three times prewar 

New sources of brimstone in the United 
States have not been discovered as fast as de- 
Most, if not all, of the 
salt domes along the Gulf Coast have been dis- 


mand has increased 


covered and the deposits not now being worked 
are difficult of access. 

Until recently sulfur recovery at oil re- 
fineries and gasoline plants largely was con- 
sidered as a project to be undertaken if air 
pollution was a problem or if concentrations of 
H.S were too great for satisfactory disposal 
by burning. The sulfur shortage with its 
squeeze on oil refiners and oil companies with 
fertilizer departments has changed that pic- 
ture. Also it has been found that sulfur pro- 
duction may be a profitable operation without 
reference to pollution and shortage considera- 
tions. This turn in the profit picture stems 
from recent advances in the price of elemental 
sulfur to its present $22 level. 

In 1950 six oil and gas companies were pro- 
ducing about 225,000 long tons of sulfur from 
sour oil and sour gas. This was only four per- 
cent of the national output and less than half 
as much as the industry requires for oil opera- 
tions alone. As a result of the current active 
building program the industry, on balance, 
will cease to be a customer of the sulfur in- 
dustry in a matter of months. Despite the 
rapid rate of increase in consumption the in- 
dustry, in fact, may become a net producer be- 
fore long. 

First oil industry sulfur recovery plant in 


General view of Worland, Wyoming, field sulfur 


recovery plant. Foster Wheeler photo. 


the United States was erected in iv4i 
World War II near Stamps, Ark 
hydrogen sulfide from natural gas requi! 
near-by war plants and general ga 
tion Gas to be purified at the McKan 
Cleaning Co. plant contained up to 2 
H.S and substantial quantities of ( 
a seven-ton unit and considered 
plant. After the close of the wat 
down but more recently two larger 
the Magnolia sour gas area hav 
structed by Mathieson Chemical 
two produce about 100 long t 
daily Lion Oil Co. now is building 
plant there 

Second sulfur plant in the industry was 
erected at Wilmington, Calif., in the spring of 
1949 to process sour gas from nearby oil re 
fineries. Prime reason for the erection of this 
plant was the growing smog nuisance in the 
Los Angeles basin area to which the refineries 
were accused of contributing This unit 
joint operation of Hancock Chemical Co 
The Texas Co It processes a so 
monoethanolamine in which H,S has been ab 
sorbed at Richfield, Texas, General Petroleum 
and Tidewater-Associated plants and 
Hancock. The foul solution is ste: 
the amine returned to the absorbers 
dividual refineries. The H.S effluent 
converted to sulfur in a modified ¢ 
similar to that whicn hed | 
some time in Persia by Anglo Irar 
Originally this was a 50-ton 1 
has been increased to about 7( 

Shortly after the Hancock 
stream Stanolind Oil & Gas 
for a group of 29 gas producers in the Elk 
Basin field on the Montana-Wyoming border 
began producing sulfur from the sour gas 


operator 





Sulfur wash towers flanked by converters in which hydrogen sulfide acid gas is converted into sulfur. 


needed from the Embar-Tensleep reservoir fot 
a repressuring operation. The gas contained 
about 18.5 percent H,S and was considered un- 
suitable for repressuring. As a result it was 
determined to build a natural gasoline and sul- 
fur recovery plant and other equipment fo1 
producing an inert flue gas for repressuring. 
The Elk Basin plant produces about 74 tons 
per day of sulfur 

A year later, in the spring of 1950 the 
second large sulfur removal) plant in Wyoming 
began operation near Worland. This plant was 
built by Texas Gulf Sulphur Co. to process 
sour natural gas produced by The Pure Oil Co 
Texas Gulf previously had operated only in 
the salt dome area in Texas. The Embar re- 
servoir in this field is about four miles wide 
and five miles long. It is calculated to con- 
tain 3,300,000 tons of sulfur. Gas which is 
produced with the oil contains about 30 per- 
cent H,S and it is estimated that the recover- 
able volume of hydrogen sulfide is about 94 
billion cubic feet. 

The Pure Oil Co. discovered the Worland 
field in 1947 and now produces undcr proration 
about 300 tons of sulfur daily. Plant design 
was to run 30 million cubic feet per day of 
sour gas and produce 400 tons of sulfur. After 
H.S removal the gas is stripped of its gasoline 
content and sold. Before installation of the 
sulfur plant it was necessary to flare the gas 
as it had no economic value 

There are other sour gas areas in the Rocky 
Mountains which may be considered as good 
sulfur reserves for future development. The 
Silver Tip field is credited with an available 
sulfur reserve of one million tons. Gas from 
this field has an H,S content similar to that at 
Worland. Richest gas in Wyoming is that at 
Neiber Dome where tests indicate an H.S con- 
tent of 42 percent. The volume here is less 
than at Worland, Elk Basin or Silver Tip, ap- 
proximating a quarter of a million tons 

In addition to the natural gas sources there 
Montana which have substantial quantities of 
H.S available for processing. The three plants 
at Billings, Mont., produce 50 tons of hydro- 
Cther Rocky Mountain 
plants running sour crude have much more 
Production will depend to a 
large extent on local demand at reasonable 
freight rates. 


are four large refineries in Wyoming and 


gen sulfide per day 


gas available. 
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Across the line in Canada hydrogen sulfide 
has been extracted from Turner Valley gas for 
more than 25 years and flared. One of the 
sights pointed out to visitors has been the 
great stacks reaching high into the air from 
the tops of which the foul gas was burned. 
These flares soon are to be extinguished 

Two major oil companies, Royalite Oil and 
Shell Oil are to build sulfur processing plants 
Shell will build a $500,000 plant at Jumping 
Pound, just northwest of Calgary, to produce 
about 10,000 tons of sulfur annually. Royal- 
ite’s plant is to be erected in Turner Valley. 
Cost has not been ascertained as yet but out- 
put will be from 8,000 to 9,000 tons a year 
Production in both plants is to start in 1952 

It is understood that British Columbia pulp 
and paper manufacturers will contract for all 
the sulfur obtainable from Alberta. The price 
in 1952 is expected to be from $17 to $20 per 
ton. This will constitute the second major con- 
tribution of an economic nature to come from 
the Shell Co. in the Jumping Pound field 
within the last two years, the first being an 
agreement between the company and Canadian 
Western Natural Gas Co. in connection with a 
12-inch transmission pipe line which has been 
built from the field to Calgary to augment gas 
In addition Shell has 
installed gas gathering lines and gas process- 
ing facilities in that field. 

This sulfur production, while substantial, 
is small when compared with the 120,000 tons 
per year obtainable from the Pincher Creek 
field if that field’s 165 million cubic feet a day 
of natural gas capacity were permitted to 


supplies for that area 


enter export 
fide in some of Alberta’s oil and gas areas is 
indicated by the following 

Pincher Creek, 9.26; Jumping Pound, 3.58; 
Turner Valley, 1.12: Stettler, 3.3 in gas from 
the D2 zone. and 2.86 from the D3. The Me- 
Murray oil sands have a sulfur content which 


Concentration of hydrogen sul- 


percentages: 


would need to be extracted before the oil 
could be marketed. 

Another potential source of large quantities 
of sulfur to be produced by the oil industry is 
to be found in West Texas and southeastern 
New Mexico. This vast area of more than 
30,000 square miles with a great number of 
oil and gas fields is characterized by the sour- 
ness of its oil and gas production. Concentra- 
tions of H,S in the gas are not as great as 


in the Rocky Mountains but the volumes are 
much larger. Current gas production is on 
the order of a billion cubic feet per year and 
hydrogen sulfide content thus as high as seven 
percent. It has been estimated that about 400 
tons of sulfur per day could be produced from 
natural gas in this area. 

One large plant has been announced for con- 
struction in West Texas by Phillips Petroleum 
Co. Stanolind Oil & Gas Co. is considering the 
possibility of sulfur manufacture as are 
others. The Phillips plant near Goldsmith will 
produce about 100 tons of elemental sulfur 
daily. In order to create this large output 
Phillips plans to purchase and gather hydro- 
gen sulfide from neighboring gasoline plants. 
At Goldsmith, Phillips has a gasoline plant 
with a daily capacity of 110 million cubic feet 
daily. Stanolind’s Slaughter plant where a 
sulfur unit is proposed is a 90 million cubic 
foot plant processing sour gas 

There is also a considerable volume of sour 
gas in the Texas Panhandle. Shamrock Oil 
and Gas Co. is building a recovery plant here 
which will produce about 33 tons of sulfur per 
day. The Fluor Corporation is building the 
installation for Shamrock 

One difficulty about producing sulfur at oil 
field gasoline plants lies in the fact that 
the supplies of hydrogen sulfide are mostly at 
points remote from the larger sulfur con- 
sumers. The freight rate from Permian Basin 
sources in West Texas to the Gulf Coast is 
$13.20 per ton. Thus, in order to ship to 
the chemical plants of the Gulf the net-back 
to the manufacturer would be less than $10 
per ton against a cost of production esti 
mated at about $11 per ton. Phillips Petrol- 
eum Co., which is building a 100-ton plant at 
Goldsmith, has solved this problem by nego- 
tiation of exchanges with Gulf Coast pro 
ducers. Phillips will ship its.West Texas 
sulfur to California at a rate comparable with 
the Gulf Coast rate and will obtain similar 
quantities of sulfur at its Houston fertilizer 
plant in return. Unless a price differential 
on natural gas sulfur is permitted by pricing 
authorities it is clear that West Texas output 
will be limited to local and California demand 

Where the sulfur is recovered from sour 
oil the freight rate factor is of little or no 
importance in evaluating the probable profit 


In some cases the sulfur may be produced 
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Flow diagram of H.S removal unit at Elk Basin, Wyo. 


directly as sulfuric acid. This is usually not 
favored unless local demand for the acid is 
greater than the output and of a steady na- 
ture so that storage is unnecessary. It is 
much simpler to store raw sulfur than it is 
to store the acid with its very large water 
content. Standard of California is an ex- 
ample of a company refining sour oil from 
which acid is manufactured. In this case the 
H.S is purchased by General Chemical and 
converted to sulfuric acid. 

Some oil refiners have installed chemical 
sludge conversion plants and contact acid 
plants and are producing their own sulfuric 
acid from refinery wastes. About 20,000 tons 
of sulfur per year is obtained from refinery 
tail gases and converted directly to sulfuric 
acid. 

When, the Texas Co. built its Eagle Point, 
N. J., refinery in 1950 to process sour crude 
it arranged with Freeport Sulphur Co. to 
process the H.S gas. Freeport produces 30 to 
40 tons per day of sulfur depending on the 
type of crude being run. 

Similar plants are under contract or being 
considered by other processors of sour oil. 
Standard Oil Co. of Indiana is building a 100- 
ton plant at Whiting, Ind. At this plant 
Standard runs large quantities of sour West 
Texas crude. 

Sinclair Refining Co. plans to run sour 
Wyoming oil at its Wood River, IIL, refinery 
when the Platte pipe line is completed to 
that point. The company is planning a mod- 
erate sized plant at that point. 

Recovery of elemental sulfur from sour 
gases depends on a preliminary concentration 
of the H.S by treating the raw gas. In 1930 
the Girbotol process was introduced in the 
United States as a method of removing H.S 
from hydrocarbon gases. There are a number 
for the same purpose but Girbotol has been 
the most popular in the petroleum industry. 
There are hundreds of installations now in 
operation, more than all others combined. It 
is used for dehydration and the separation of 
carbon dioxide as well as sulfur contaminants 
in gas streams. It is widely used for LPGas 
treating. 

In the Girbotol process an absorbent solu- 
tion passes downward through a bubble tray 
absorber countercurrent to the gas. The rich 
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absorbent is heated by exchange and stripped 
with steam in a second column. The lean 
absorbent is then cooled and recycled. The 
absorbent may be an aqueous solution of 
monoethanolamine, diethyanolamine, or a mix- 
ture of one or both with diethylene glycol 

Dr. Robert M. Reed of the Girdler Corp., 
has reported that triethanolamine was the 
first to be employed, because it was the first 
to become available in commercial quantities. 
It has been largely replaced by the more re- 
active monoethanolamine for purification of 
natural gas, except in special cases where se- 
lective hydrogen sulfide removal is required 
Diethanolamine is being widely employed for 
the removal of hydrogen sulfide from refinery 
gases, as it has been found to be inert toward 
carbonyl sulfide, which is usually present in 
refinery gases, and which will react with 
monoethanolamine to form diethanolurea, a 
stable compound not readily disassociated by 
heat. The ethanolamines are generally util- 
ized in aqueous solution, although other sol- 
vents have been employed for special pur- 
poses. 

The use of amines for hydrogen sulfide 
removal in a regenerative process is based 
upon the fact that at low temperatures the 
amines, like ammonia, form salts with hydro- 
gen sulfide which disassociate readily on heat- 
ing. During regeneration, the volatile hydro- 
gen sulfide separates from the relatively non- 
volatile amine. Steam generated by boiling 
the amine solution is commonly employed to 
strip the hydrogen sulfide from it and re- 
generate it for further hydrogen sulfide ab- 
sorption. A comparatively small amount of 
steam is required to strip hydrogen sulfide 
completely from amine solutions (to a resi- 
dual hydrogen sulfide content of a few grains 
per gallon). The complete removal of hydro- 
gen sulfide from the amine solutions during 
regeneration enables them to remove hydrogen 
sulfide completely from gases, inasmuch as 
the purified gas contacts the regenerated solu- 
tion which has essentially no vapor pressure 
of hydrogen sulfide. The Girbotol process in 
its various modifications gives consistent gas 
purification to a degree comparable with the 
dry iron oxide box process and the nonregen- 
erative caustic soda process, namely, to a 
negative lead acetate test. The high degree 
of purification obtainable with amine solu- 


Flow diagram of sulfur recovery plant at Elk Basin, 


tions, together with the relatively low steam 
requirement for regeneration, has been re- 
sponsible for their widespread adoption for 
hydrogen sulfide removal. 

Roughly half of the job of producing ele- 
mental sulfur has been accomplished when 
the H,S has been concentrated by a process 
such as Girbotol. About half of the invest- 
ment has been made and half of the processing 
accomplished. 

The second step in sulfur recovery con- 
sists of reacting two molecules of H.S with 
one molecule of oxygen. The process em- 
ployed was developed by Claus in Germany 
about 1880. Improvements were made in the 
process by I. G. Farbenindustries during the 
war. In the modified process part of the acid 
gas is burned with controlled air to produce 
sulfur dioxide and by-product steam. Com- 
bustion products are mixed with the remain- 
ing H.S concentrate and passed over a bauxite 
catalyst Reaction of the hydrogen sulfide 
and sulfur dioxide produces sulfur vapor and 
steam. The sulfur is condensed by direct 
contact with cooled liquid sulfur 

The American Smelting and Refining Co 
has developed a process for the recovery of 
sulfur dioxide from stack gases. The gas is 
scrubbed with dimethylaniline and subse 
quently stripped, dehydrated and liquefied 
The same company has developed a brimstone 
process as a result of pilot plant operations 
extending back more than ten years. In this 
process natural gas is used as a reducing 
agent to produce sulfur. Methane and heated 
sulfur dioxide gas are burned at about 1,250°C 
with the product being steam, carbon dioxide 
and sulfur. 

Latest sulfur recovery process is one an- 
nounced by Jefferson Lake Sulphur Co. and 
licensed for construction by Chemical Con- 
struction Co. The reaction is the same as in 
other processes, the novelty being in the cata- 
lyst used, the method of SO, production and 
the type of reactor employed 

In the Jefferson Lake process pa~t of the 
sulfur is burned to produce SO, rather than 
burning a part of the H,S as in other pro- 
cesses. The sulfur dioxide and hydrogen sul- 
fide then are passed through a series of re- 
actors in contact with a catalyst. The method 
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# ‘ 
WANTED . Million Barrel Capaci 


. increase of 1,000,000 barrels in the 


daily charging capacity of oil refineries in the 
United States by Dec. 31, 1954 is considered 
necessary by the Petroleum Administration 
for Defense. The enlargement of crude ca- 
pacity should be accompanied by comparable 
increases in cracking, reforming and alkyla- 
tion facilities. 

At the beginning of this year, U.S. crude 
capacity was 6,900,000 barrels according to a 
PAD survey. At the close of the year the 
target figure is 7,250,000 barrels daily; for 
Dec. 31, 1952, 7,600,000 barrels, and at the end 
of the three year period 7,900,000 barrels. 

In the following three years through 1956 
the PAD thinks that the industry may be able 
to slow down its rate of construction a little 
At the end of that year, however, the ad- 
ministration target is a crude capacity of 
8,500,000 barrels daily. This would be an in- 
crease of 200,000 barrels each year in the 
second three-year period. 

The oil refining industry is planning a pro- 
gram which will meet the PAD targets if 
equipment is made available on time. On May 
11, the government agency had approved 
projects for accelerated amortization with a 
crude capacity of 527,966 barrels daily. A 
large number of applications had not been 
processed at that time 

A number of projects which are under con- 
struction or being planned have been an- 
nounced which are not included in the acceler- 
ated amortization iist as published recently. 
The total of known projects is about 100,000 
barrels greater than the PAD list, total of 
both being 621,000 barrels. 

The PAD has announced catalytic cracking 
project approvals totaling 459,720 B/D, which 
again is some 90,000 barrels below the total of 
announced projects. Known catalytic reform- 
ing projects will have a capacity of 89,400 
barrels and alkylation plants 23,500 B/D. 
Some of the catalytic reforming units will be 
used during the emergency, at least, to pro- 
duce benzene, toluene and aromatic base stock. 
PAD approvals were given to 13 projects for 
aromatics production through May 11. The 
approved units will produce 5,116 barrels of 
benzene, 3,675 barrels of toluene and 10,980 
barrels of aromatic base stock daily. Thermal 
cracking projects are few in number and 
small in size, the total being only 32,800 B/D. 
Some 9,500 barrels of cat poly units are 
planned 

Cost of the 122 projects approved by PAD 
will be $571 million. Basic refining facilities 
will take $423 million to complete, alkylation 
plants $36 million, aromatics plants $27 
million, and other facilities $85 million. A 
major part of the money required for sup- 
porting facilities will be spent to enlarge the 
existing capacity to produce tetraethyl lead 
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Petroleum Administration for defense asks U.S. petroleum industry to spend 


a billion dollars to increase refinery capacity in three year period. Canada 


expanding facilities in the west. 





Two Ethyl Corp. plants designed to produce 
110 million pounds of TEL per year will cost 
$48 million. Dow Chemical Co. and Ethyl-Dow 
will spend $10 million to produce bromine and 
ethylene dibromide to assist in the production 
of more TEL. Cracking catalyst production 
plants have been included by PAD as support 
ing facilities for accelerated amortization. 
Three plants with a capacity of 760 tons per 
day are scheduled to cost nearly $8 million. 

A large proportion of the current refinery 
expansion work is located in the southwest 
For‘y percent of the construction is on the 
Gulf coast and 25 percent in the inland Mid- 
Continent. About 20 percent is in the Great 
Lakes region. East and west coasts and the 
Rocky Mountains will participate in the de- 
velopment on a substantial but less extensive 
scale. 

Most important East Coast project is the 
California Refining Co. plant which recently 
went on stream at Perth Amboy, N. J. It is 
described in detail elsewhere in this issue. 
This $13 million plant expansion included 
47,000 barrels of crude charging capacity, 
25,000 barrels of catalytic and 10,000 barrels 
of thermal cracking, plus an alkylation unit 
rated at 2,240 barrels daily. It is the East’s 
first post-war alkylation unit to go on stream. 

Sun Oil Co. is to erect an 11,000-barrel 
catalytic reformer at Marcus Hook which will 
cost $5 million. This unit will be devoted dur- 
ing the emergency to the production of aro- 
matics for petrochemicals and avgas. 

Socony-Vacuum is building a 15,000-barrel 
TCC catalytic cracker in Brooklyn as part of 
its general refinery construction program 
which has been in progress for more than a 
year and involves the conversion of the older 
Houdry fixed-bed cat crackers to the newer 
air-lift units and the installation of new units 
at other points. 

Newest East Coast project to be announced 
is the modernization and expansion of the 


Everett, Mass., refinery of Esso Standard Oil 
Co. Contract for the construction of an 18,500 
barrel a day fluid catalytic cracking unit, a gas 
compression plant, a light ends plant and 
other facilities and alterations of existing 
equipment has been awarded to the Foster 
Wheeler Corp. In addition, a 7,000-barrel rerun 
pipe still will be built by local forces. Ex- 
pansion and modernization of the Everett re- 
finery will increase gasoline and heating oil 
production by 400,000 gallons a day. Field 
construction is expected to begin in September 
of this year and is scheduled for completion 
early in 1953. 

Atlantic Refining Co. is building an 11,000- 
barrel catalytic reformer at Point Breeze to 
produce aromatics for the defense program. 
The plant will use a platinum bearing catalyst 
in a process developed in Atlantic’s research 
laboratories. E. B. Badger & Sons Co. is 
builder. 

Largest construction project announced on 
the West Coast is that undertaken by Union 
Oil Co. At the Oleum, Calif., refinery Arthur 
G. McKee and Co. will build a 28,500-barrel 
UOP fluid catalytic cracking unit for Union. 
This is to be a revamping of existing facilities 
The project wil have cost about $8 million 
when completed in February 1952. Bechtel 
Corp. is designing a 20,000-barrel crude unit 
for this refinery and a 250-barrel alkylation 
unit. 

At Edmonds, Washington, Union Oil will 
erect an entirely new refinery to serve its local 
distributing area. The plant will process 4,000 
barrels of crude daily and cost about $1 
million. Bechtel Corp. is the contractor. 

Standara Oil Co. of California is planning 
the erection of a 10,200-barrel Platforming 
unit for erection at E] Segundo. Procon Corp. 
is contractor. This plant is expected to be 
devoted to the production of benzene and 
aviation base stock during the emergency. 
Standard will increase its avgas capacity also 
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by the erection of better facilities for han- 
dling isobutane. At Richmond the company 
will build a 7,500-barrel cat cracker. 

Other companies installing catalytic crack- 
ing units on the West Coast include Rothschild ‘ 
Oil Co., Sante Fe Springs, 6,000 B/D; Rich- r 
field Oil Corp., Watson, 6,000 B/D; and Ben 
Hur Refining Co., Long Beach, 6,000 B/D. ; 

At the Wilshire Oil Co. plant at Norwalk, ’ 
Calif., as well as at many others throughout 
the country, much of the current work involves 
revamping and modernization of existing 
facilities. Wilshire now is in the completion 
stages of one of the largest expansion and 
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modernization programs in the company’s 
history. Petroleum Maintenance Co., Long 
Beach, Calif., has completed the conversion of 
a UOP catalytic polymerization unit to a new 
high pressure polymerization unit. A fluid 
catalytic cracking unit, which was built in the 
early months of World War II and shut down ‘ ; 

at the end of the war in the Pacific zone, has ‘ . af 
been completely reconditioned and modernized. 
An operating two-coil 25,000-barrel Dubbs 
thermal cracking plant has been converted to " °° 
a single coil unit with the light oil heater in- " 

cluded in a new vacuum unit which was in- 

stalled to produce feed stock for the cat 

cracker. In addition Wilshire completely mod- 

ernized and revised operating lines to the tank 
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farms and in the storage areas. 

The contractor started work on the vacuum 
unit April 5, 1951 and 34 days later, May 7, 
the plant was on test and ready for operation 
Work on the unit included installation of all 
underground lines, foundation, pumps, struc 
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tures, towers, pipe supports, pipe fabrication 
and erection and electrical installations 


When the fluid catalytic cracking unit went ‘ 
on stream Wilshire had only sufficient feed : 
stock for approximately five weeks of oper- ‘ 
ation. Before construction commenced the con- ‘ 
tractor was advised that the new vacuum unit 3 





had to be completed within a five weeks’ 






schedule and to work seven days a week around 
the clock, if necessary, to meet this require- 
ment. With the intensive and excellent coop- 
eration of the company’s purchasing depart- 
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ment, the designing engineers, and the 
inspection department, this difficult schedule 
was met 

One of the interesting projects in the Rocky 
Mountain area is a “package” type TCC unit 
being erected by Southwestern Engineering 
Co. for New Mexico Asphalt and Refining Co., 
Artesia, N. M. The cracker is being assembled 
from standardized prefabricated parts with 
all elevated vessels suspended in an oil-field 


Delayed coking unit recently completed for Pan- 

American Southern Corp. at El Dorado, Ark. by 

The Lummus Co. Unit is part of a five-year 

expansion program. Photo by Elwood Payne for 
Lummus. 





One of a group of TCC air lift cat crackers cur- 
rently being put into service by Socony-Vacuum 
Oil Co. C. F. Braun & Co. photo. 


Catalytic cracking unit at Shell Oil Company’s 

Montreal, Canada, plant which was dedicated 

June 5 after two years of aciive building. Dolan 
photo for Shell. 


type drilling derrick. Like other modern TCC 
units the catalyst is lifted by air, permitting 
simplification of the unit and flexibility of 
catalyst-oil ratios. With the “packaged” unit 
is a 300-barrel cat poly unit and a 3,000-barrel 
addition to the crude distillation capacity of 
the plant. Cost of the construction work will 
be $1,957,000. Completion is scheduled for 
August of this year. 

At Laurel, Mont., the Farmers Union Cen- 
tral Exchange, Inc. is building a 5,000-barrel 
UOP fluid cat cracker. Refinery Engineering 
Co. is contFactor. Western States Refining Co. 
at Salt Lake City, Utah, is planning a 3,000- 
barrel topping unit and a 2,200-barrel cat 
cracker. 

Prospects of obtaining Western Canada oil 
in the Great Lakes region and Rocky Mountain 
oil through the Platte pipe line in the St. 
Louis area have stimulated refinery construc- 
tion in this region to meet the growing de- 
mand for petroleum products. 

First refinery in the United States to 
operate on Canadian crude delivered through 
the new Interprovincial pipe line is the Lake 
Superior Refining Co. plant at Superior, Wis. 
This 4,000-barrel unit was described in the 
April issue of WORLD PETROLEUM. 

Northwestern Refining Co., St. Paul Park, 
Minn., is building a new 30,000-barrel re- 
finery adjacent to its present 8,000-barrel plant 
as a result of the development of Canadian 
fields. The new installation will include crude 
distillation, catalytic cracking and polymeriza- 
tion units together with usual treating and 
stabilizing facilities. PAD has issued certifi- 


cates for $2 million to cover initial phases of 


the work. Completion of the project will re- 
quire two years. 

PAD has recommended accelerated amorti- 
zation for another refinery in this area to be 
based on Canadian crude. Western Oil and 
Fuel Co., Superior-Duluth, Minn., is planning 
to spend $6 million to build a 10,000-barrel 
plant with a 3,000-barrel cat cracker and a 
200-barrel cat poly unit. 

Independent refiners in the Michigan area 
feel a bit more comfortable in planning plant 
expansions now that Canadian crude is moving 
on the Great Lakes. Michigan crude has been 
insufficient in volume to make building opera- 
tions attractive in recent years. With Cana- 
dian as well as Mid-Continent pipe line crude 
in prospect a number of refiners are building 
new facilities. Aurora Gasoline Co., Detroit, 
is installing a 16,000-barrel topping plant and 
a 4,500-barrel UOP Platforming unit. Old 
Dutch Refining Co. at Muskegon is enlarging 
its crude capacity by 3,700 B/D and Midwest 
Refineries, Inc., is spending $1 million to in- 
crease crude capacity 6,200 B/D and build a 
1,500-barrel Platformer at Alma, Mich. Two 
other Platformers being installed in Michigan 
are at plants of Roosevelt Oil Co., Mt. Pleasant, 
and Petroleum Specialties Co., Flat Rock. 

On the shores of Lake Erie, Standard Oil 
Co. of Ohio is continuing a major building 
program by installing two combination crude 
distillation units with a combined throughput 
capacity of 45,000 B/D. Cost will be about $6.5 
million. Arthur G. McKee and Co. expect to 
complete the job in January, 1952. Sohio is 
now operating an 18,000-barrel cat cracker 
at this plant built for the company by Bechtel. 

Pure Oil Co. is engaged in an $18 million 
refinery building program to continue the work 
it has been doing since the war. At Toledo, 
Ohio, the company will build a 10,500-barrel 


cat cracker and a 600-barrel cat poly unit. 
This job will cost $7 million. On the Gulf 
Coast at its Smith’s Bluff plant Pure will 
spend $10,750,000 to increase crude capacity 
12,100 B/D and to install a 17,000-barrel cat 
cracker and a 135-barrel cat poly unit 

Ashland Oil & Refinery Co. is another'com- 
pany which has been building aggressively for 
the past ten years. Currently it is planning a 
$4.5 million expansion at its Canton, Ohio, 
and Wood River, Illinois plant. At Canton 
crude capacity will increase 7,500 barrels and 
an 8,000-barrel cat cracker and 600-barrel cat 
poly unit will be installed. The Illinois plant’s 
crude capacity will increase 5,000 barrels and 
a small thermal cracking unit will be built. 

In the Great Lakes region Socony Vacuum 
has completed its cat crackers at Buffalo and 
Trenton but the East Chicago plant will not 
be ready until about the middle of August. 
Each is a 15,000-barrel air lift TCC unit. At 
Buffalo, Bechtel is revamping a reforming 
unit for Socony. 

The Mid-Continent is second only to the 
Gulf Coast in point of building activity. Major 
projects are being put underway by such com- 
panies as Phillips, Standard of Indiana, Cities 
Service and Socony Vacuum, while many 
others of almost equal importance are planned 
or already being built. 

Standard of Indiana will make major addi- 
tions to its Sugar Creek, Mo., and Neodesha, 
Kans., plants. At Sugar Creek, the refinery 
capacity will be increased from 38,000 to 
to 68,000 barrels per day. The major unit to be 
installed is a large combination crude-running 
and coking unit, which will be located adjacent 
to the catalytic cracking and vapor recovery 
units installed in 1948. The capacity of a 
number of existing auxiliary processing units 
will be increased and additional tankage will 
be built. Steam and power generating equip- 
ment will also be added to serve the new 
facilities. Completion is scheduled for the end 
of 1952. In support of the Sugar Creek ex- 
pansion, a new building will be erected to 
serve the increased needs of management, en- 
gineering, and research personnel. New shop 
facilities will also be provided for use of the 
mechanical division in maintaining the new 
equipment 

A catalytic cracking unit and an alkylation 
unit will be built at the Neodesha refinery. 
Construction will be started soon, with com- 
pletion scheduled about the end of 1952 pro- 
vided the necessary construction materials can 
be obtained on schedule. 

Late last year Standard announced plans 
for the Neodesha expansion. The first step 
involved revamping and additions to the crude 
oil distillation, coking, and*rerunning units 
to increase crude capacity from 10,400 to 
19,700 barrels per day. Work on this phase 
of the program is already under way and is 
scheduled to be completed early next year. 
During the period between completion of the 
two steps of the over-all program, surplus 
cracking stock produced at Neodesha will be 
moved by pipe line to Standard’s Sugar Creek 
refinery for processing on the catalytic crack- 
ing facilities located there 

Standard of Indiana will build a complete 
plant to produce isooctyl alcohol at its Wood 
River retinery. Final design is now being com- 
pleted and actual construction work is ex- 
pected to start soon. Based on projected 
schedules, the installation will be completed 


before the end of 1952 provided the necessary 
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Vacuum unit built for the Wilshire Oil Co. at Norwalk, Calif., as part 
of a major modernization program. Petroleum Maintenance Co. photo. 


construction materials can be obtained. Pro- 
duction of 10,000,000 pounds of isoocty] al- 
cohol per year is planned. 

Besides being used in the manufacture of 
additives, isoocty! alcohol is also used in large 
quantities for the manufacture of plasticizers 
for vinyl resins. These resins are widely used 
for wire and cable coatings, for coating 
fabrics, for packaging products requiring pro- 
tection against moisture and for molded parts 
for electronic equipment. 

Construction is nearly 50 percent completed 
on the new Orthoflow fluid catalytic cracker 
for Cities Service Oil Co. at its Ponca City, 
Oklahoma, refinery, according to the M. W. 
Kellogg Co., who designed the unit. The 
cracker, which will charge 8,300 B/D, is part 
of a general modernization program at this 
refinery. 

New facilities at Ponea City aside from the 
cracker will include a gas recovery plant and 
a crude still which will increase throughput 
capacity by 11,000 B/D 

Standard Oil Co. of Texas will install a 
Houdry catalytic cracking unit at its El] Paso 
refinery. The new unit will have a design 
11,000 B/D. Construction will be 
carried out by the Catalytic Construction Co 
of Philadelphia. The El] Paso unit represents 
the 82nd Houdry licensed catalytic cracking 
unit since the world’s first catalytic cracker, 
a Houdry unit, went into operation in 1936 


capacity ot 


Contract for design and construction of a 
1,400-barrel sulfuric acid alkylation plant at 
this refinery has been awarded to the M. W 
Kellogg Co. Cost of the plant will be upward 
of a million dollars. 

The first phase of Pan-American Southern 
Corporation's five-year multi-million dollar 
expansion program in the south was completed 
April 14, 1951, with dedication of a second 
cracking unit at its El Dorado, 
Arkansas, refinery. 


catalytic 


Pan-Am’s five-year expansion program, be- 
gun 14 months ago, has seen completion of a 
new Lummus built coker, using No. 6 fuel, 
which was completed in August, 1950. Crude 
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capacity has been increased to 30,000 barrels 
per day. 

In addition, the company’s alkylation plant, 
built during World War II, has been com 
pletely renovated at considerable expense and 
its rehabilitation has meant greatly expanded 
auxiliary facilities, such as steam, air, water, 
tankage, treating, fire protection, sewerage, 
and other facilities. 

The catalytic cracking unit was completed 
a month ahead of schedule by Foster Wheeler 
Corp. It can process 9,300 barrels per day of 
gas oil and is capable of burning 7,000 pounds 
of coke per hour. It is one of the first units 
manufactured to employ centrifugal compres- 
sion on both gas produced and the air required 
for burning the coke. The air ¢ ompressor turns 
out 25,000 cubic feet per minute, operating at 
5.000 rpm 

At the Destrehan, La., plant also Pan Am is 
engaged in a major building program. Involved 


is a 22,000-barrel addition to crude capacity, 


installation of a 12,000-barrel cat cracker and 
a 2,000-barrel hydroforming plant. 

At its Borger, Texas, refinery Phillips Oil 
Co. has completed a 30,000-barrel fluid cat 
cracker. C. F 


and also is building a new 30,000-barrel crude 


3raun & Co. was the contractor 
unit at the Sweeney refinery of Phillips or 
the Gulf Coast. Crude capacity at Borger is 
being increased by 8,000 barrels and a 1,400 
barrel alkylation plant is to be built 

Phillips is building a plant to extract 20,000 
B/D of catalytic cycle stock with SO, for the 
production of high quality raffinate and an 
extract suitable for blending into fuels is 
under construction. The raffinate can be used 
for either diesel oil manufacture or recycled 
to the cat cracker. The quality of the raffinate 
will be comparable to that of the virgin charge 
and will result in an increased production of 
high octane gasoline without the excessive 
coke make usually associated with recycled 
ratios. This installation is the first section of 
an SO, plant for this purpose and marks the 
initial step in the possible widespread utiliza- 
tion of the Edeleanu process as an adjunct to 


Artist’s drawing showing compactness of design of the 11,000-barrel 
Mode! IV fluid cat cracker being built by Foster Wheeler Ltd. for Im 
perial Oil Ltd. at Edmonton, Alta. 


catalytic cracking. This plant will be finished 
during the last half of 1951 by E 
& Sons Co 

Fulton and Olmstead at San Antonio, Texas, 
have announced that they plan to erect a new 
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refinery at that point costing 58.5 million 
The plant would include a 10,000-barrel crude 
still, a cat cracker rated at 4,650 B/D and a 
1,640-barrel catalytic reformer 

Cat crackers are planned by other refiners 
in the area including Levelland Refining Co., 
Amarillo, 3,000 B/D; M.F.A. Oil Co., Mem- 
phis, Tenn., 2,200 B/D; Derby Oil Co., Wichi- 
ta, Kans. 7,500 B/D; Mercury Oil Refining 
Co., Oklahoma City, 2,500 B/D; Premier Pe- 
troleum Co. Ft. Worth, Texas, 4,300 B/D; 
Kanotex Refining Co. Arkansas ity, Kans 
4,500 B/D; Standard Oil Co. of Texas, El 
Paso, 11,000 B/D; MecMurrey Refining Co., 
Tyler, Texas, 3,830 B/D; National Co-opera- 
tive Refinery Association, McPherson, Kans., 
9,800 B/D; and Shamrock Oil & Gas Co., Sun 
ray, Texas, 5,900 B/D 

Catalytic reformers are planned or under 
Shreve 
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construction by Atlas Processing Co 
port; Premier at Fort Worth; 
leum Co., Big Spring, Texas; Socony Vacuum 
Oil Co., Augusta, Kans.; Johnson Oil Refining 
Co., Cleveland, Oklahoma; and Bell Oil & Gas 
Co., Grandfield, Okla 

Work has been started on the 4,400-barrel 
UOP Platforming unit by Atlas Proc 
Co. The Platformer together witt 


essing 


tive-distillation unit will comprise 
facilities of a new multi-millior 
plant being built for the productior 
zene. Charge stock of approxin 
330°F. boiling range naphthas 
tained from Carthage, Texas, cy 
ural gasoline plants. The Atl: 
constructed by Procon In 
expected that the unit will be complet 
in 1952 

Substantial additions t« pacity 
being made by a number of companies: M.F 
Oil Co., 2,000 B'D; Derby O 5,000 B 
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Oil research laboratories have produced five new- catalytic reforming proc- 


esses since the war. All are designed to upgrade naphtha octane ratings or 


to produce aromatics and avgas base stock 





V ASTLY enlarged requirements for aro- 


matics have stimulated the development of 
catalytic reforming within recent months. The 
benzene and toluene shortage probably has 
exerted an even greater influence in speeding 
up commercial application of catalytic processe 

than did the so-called octane race which has 
been accelerated since World War II by new 
automotive engines of higher compression 
ratio. The recent plethora of process announce- 
ments stems partly from the fact that such 
developments require several years of research 
and pilot plant study before commercial appli- 
cation can be attempted safely. 

Since Universal Oil Products Company an- 
nounced the Platforming process two years 
ago four other processes have completed the 
pilot plant phase of development. Construction 
of fullscale commercial units has been begun, 
or will be begun shortly 


Developers of the catalytic reforming 
processes which have reached the commercial 
stage thus far, in addition to UOP, are The 
Atlantic Refining Co., Socony-Vacuum Oil Co., 
Inc., Houdry Process Corp., and Esso Stand- 
ard Oil Co. (in collaboration with the M. W 
Kellogg Co 

Having the head start of being the first on 
the market, UOP has thus far been the only 
company to announce more than one com- 
mercial installation. There are now 16 Plat- 
forming units in operation or in the planning 
or construction stage in the United States, 
one in Canada, and one in Australia Ag- 
gregate capacity of the 16 U.S. units will 
be about 60,000 barrels daily on the basis 
of operating conditions designed to upgrade 
naphtha for motor fuel. Capacity figures dif- 
fer where units are employed to produce aro- 
matic concentrates 

Atlantic Refining Company, the second com 
pany to complete its pilot plant studies, is 
building an 11,000-barrel unit which is 
scheduled to be ready for operation early in 
1952 

First commercial unit of the Socony-Vacuum 
reforming process is to be built at that com 
pany’s Augusta, Kansas, refinery. The unit 
will have a throughput capacity of 3,000 
barrels of naphtha 

Sun Oil Company will install the first com- 


mercial Houdriforming unit at Marcus Hook, 
Pa. This particular plant will be designed to 
produce chemical grades of benzene and 
toluene plus aromatic blending stock for the 
production of aviation gasoline. Capacity of 
the first unit will be 11,000 barrels. 

Hydroforming is not in itself.a new process 
although it will take on that stature in its 
new form. The revised process is an applica- 
tion of fluid techniques to the World War II 
fixed-bed hydroforming process which was 
widely employed in the production of toluene 
for explosives. First unit of the “new” Hydro- 
forming process is to be installed by Pan-Am 
Southern Corp. at Destrehan, La. It will be a 
2,000-barrel unit based on mild operating con- 
ditions with a somewhat lesser capacity when 
employed to produce aromatic concentrates. 
Construction contract has been awarded to the 
M. W. Kellogg Co 

All of the catalytic reforming processes 
have some elements in common although each 
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research department has attacked the problem 
in a somewhat different manner. As a result 
the processing procedures differ radically. The 
same is true of the catalysts employed. 

Of the five processes thus far announced 
two are normally regenerative, two are 
equipped to regenerate catalyst in place if 
necessary and one is non-regenerativ¢ 

Two of the processes employ moving bed 
and three employ fixed bed techniques. 

All of the processes seek to reduce the high 
losses encountered in thermal reforming by 
minimizing the formation of olefins and the 
reduction of molecular weight of reformate. 
Emphasis is placed by all on cyclization and 
aromatization of paraffins, isomerization and 
dehydrogenation of naphthenes to aromatics. 
By-product of the catalytic reaction is sulfur 
removal which has the added beneficial result 
of improving lead response 

For normal peace-time operations on a 
volume scale reforming is of prime importance 
for octane number improvement. This is em- 
phasized by the fact that more than half of 
the product of the average refinery has an 
octane rating on the order of 60 ASTM clear. 
Even with maximum additions of lead and 
blending with cracked product the average 
quality cannot be raised to currently desired 
levels. As compression ratios rise toward the 
12:1 level which has been proved practical in 
automotive power plants it becomes necessary 
to have octane levels precede rather than 
follow engine development 

Most of the heavy virgin naphthas which 
are subjected to thermal reforming have an 
octane number of 50 or below before process- 
ing. To obtain satisfactory knock itings it 
is necessary to sustain serious volume losses 


even when polymerization is emploved. The 
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goal of high octane improvement with low 
cracking and gas loss is thus one which re- 
searchers have sought assiduously during the 
post-war period. 

General outlines of most of the processes 
have been described previously. 

The UOP Platforming process is a nonre- 
generative, fixed bed reforming process em- 
ploying a platinum bearing catalyst. There are 
three major reactions in the process: (1) de- 
hydrogenation of naphthenes to aromatics, 
(2) enough hydrocracking to partially balance 
the dehydrogenation, and (3) isomerization. 
Desulfurization is a subsidiary reaction. To 
achieve maximum catalyst activity UOP de- 
cided against catalyst regeneration. When the 
catalyst loses activity it is reworked to re- 
cover the platinum but this is done by UOP 
rather than the refiner. Runs before catalyst 
replacement have been on the order of five to 
six months. 

Atlantic Refining Company’s research de- 
partment worked for four years in developing 
its version of reforming with a platinum 
catalyst. This also is a fixed bed operation but 
regeneration of the catalyst is possible in case 
carbon deposition takes place when heavy 
naphthas are run. Under normal octane im- 
provement process conditions regeneration is 
infrequent. Hydrogen atmosphere in the re- 
actors will not completely suppress carbon 
deposition in this process, however. In the re- 
generating cycle carbon is burned off with 
oxygen in an inert gas at 950-975°F. A 24- 
hour turnaround is considered possible. 
catalyst Atlantic 
put special emphasis on dehydrogenation and 
isomerization. In mild reforming for octane 
improvement in the pilot plant methane and 
ethane 


In developing its special 


production has been held to 0.2 per- 
Butanes produced are pre- 
dominantly isomers. Net hydrogen production 
has been on the order of 1.4 to 1.7 weight 
percent. Yields of C, and heavier have ranged 
from 88 to 94 percent and with C, included 
the yield is in the 95 percent range. East 
Texas 55 octane naphtha is upgraded to 74-85 


cent by weight 


octane clear and 91 to 96 octane with 3cc of 


lead. 


Fig. 1—Flow diagram of fluid 


Severe process conditions when charging C, 
naphtha produce high volumes of benzene and 
with C, predominating the process will pro- 
vide a high yield of toluene. 

Atlantic has licensed Richfield Oil Corp. 
operate a plant employing the new process. 
Richfield’s initial application will involve the 
conversion of about 6,000 barrels per day of 
closely fractionated feed stock to benzene and 
aviation gasoline aromatics concentrate. The 
Sinclair Refining Co. has also acquired the 
right to proceed with installations of the 
process, and is now examining the economics 
of units at capacity levels which may amount 
to as much as 20,000 barrels per day of gaso- 
line. 

Developers of the Houdry 
reforming have prepared 


version of 
catalytic various 
catalysts of undisclosed composition for the 
process. One catalyst has only a dehydrogena- 
tion function while another has a _ dual 
dehydrogenation and isomerization function. 
Houdriforming is a multi-bed, adiabatic, non- 
regenerative process although provision is 
made for regeneration in place if that becomes 
necessary. Yields 90 percent of 95 octane 
ASTM clear gasoline have been obtained in 
pilot plants running low octane naphtha. 
Yields of 93.8 of 85 octane clear gasoline have 
been reported. Leaded product with an octane 
number above 100 has been produced 

Plant cost has been stated at about $3 
million for a 10,000-barrel plant. The first 
commercial unit at Sun’s Marcus Hook plant 
will be devoted to aromatics production 

Operating in conjunction with the equally 
new Sun Arosorb process for aromatics puri- 
fication, the new instailation will produc e more 
than 13,000,000 gallons per year of chemical 
grade benzene, 30,000,000 gallons per year of 
chemical grade toluene, and 15,000,000 gallons 
per year of aromatic aviation gasoline blend- 
ing stock for the production of grade 115/145 
aviation fuel Engineering of the plant is in 
progress, and completion of construction is 
expected by fall of 1952 

It was revealed some months ago that 
Socony-Vacuum Oil Co., Inc., 
ating a 50-barrel pilot plant reforming unit 


had been oper- 


for some time at the Paulsboro, N. J., research 
center. Little additional information was made 
public. Recently it was stated that pilot plant 
results now warrant a commercial and ac- 
cordingly, a 3,000-barrel unit will be erected 
at Augusta, Kansas. 

Socony-Vacuum’s Thermofor Catalytic Re- 
forming Process (TCR) uses a moving bed 
technique similar to that employed in the TCC 
process. Catalyst will be continuously regen- 
erated. 

The process is a low pressure operation, 
the reactor being held at around 175 psi. A 
hydrogen atmosphere is maintained in the 
reactor to suppress carbon deposition during 
the reaction phase. As a result of this the 
amount of catalyst circulated is only about 
a tenth of that circulated in the TCC cracking 
unit of similar charge capacity 

Catalyst composition has not yet been an- 
nounced by Socony except that it is a durable 
bead-type catalyst similar in physical struc 
ture to that used in the TCC 
beads are lifted by air from the regenerator 
to a supply hopper from which they flow by 


process The 


gravity to the reactor 
Third World 
Petroleum Congress by S. D. Dalton, managet 


In a paper presented at the 


of Socony’s refinery engineering division, and 
T. P. Simpson, research director, some pilot 
plant operating results were revealed. Naph 
tha of 35 octane number has been upgraded 
to 100 octane with 3 cc of lead it was reported 
In another paper presented at The Hague 
E. V. Murphree of Standard Oil Development 
Co. reported on the application of fluid tech 
niques to hydroforming. He reviewed the 
older war-time process and compared it with 
the new version in terms of yield and cost 
Older catalytic hydroformer units now in 
operation employ a molybdenum catalyst sup- 
ported on a silica-alumina gel in fixed beds 
Reactor temperatures are 900 to 1.000°F 
pressures 200-300 psig. A gas rich in hydro 
gen is recycled to control carbon depositior 
A flow sheet of a typical fixed bed catalytic 
hydroforming plant is shown in Fig. 1. It 
usually consists of four or more reactors 
filled with catalyst, half of which are always 
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Platforming unit recently completed by Kendall Refining Co., Bradford, Pa. 


in series on reaction, and the other half in 
different stages of regeneration. The reactors 
are switched from reaction through regenera- 
tion and back to reaction in cycles of eight to 
16 hours duration by an electric cycle con- 
troller. 

In the light of recent understanding of the 
factors which affect the relation between yield 
and octane number it has become apparent 
that purely thermal reactions occuring during 
catalysis can have a bad effect. The process 
of dehydrogenation in the hydroforming oper 
ation is highly endothermic; and when the 
operation is conducted adiabatically as in 
large scale fixed bed reactors, the tempera- 
tures drop as much as 250°F between the 
inlet and the outlet of the reactor. For this 
reason the incoming bead has to be heated 


to a temperature higher than the average 
reactor temperature in order to compensate 
for the loss of heat absorbed in the endo- 
thermic reaction. Such high feed temperatures 
produce thermal cracking which has a large 
effect on the result. A small amount of con- 
version to lighter gases can cause a loss of 
2.5 volume percent; and in some cases up to 
9 percent. 

From this understanding of the matter the 
following principles are seen to determine 
the optimum relation between yield and octane 
number: (a) minimum time of contact in the 
furnace and in the void reactor volume; (b 
a high activity of the catalyst reduces the 
time of contact and the temperature required 
in the reaction zone; (c) an isothermal re- 
action has advantages over an adiabatic oper- 


TABLE I 


YIELDS AND PRODUCT QUALITY 
85 Research Clear Octane Number 10 Lb. RVP Hydroformates 


Freed Stock 
Number 


Thermal 
Reforming Plus Fixed Bed 
Polymerization 


Process 
10 Lb./400°F.E.P. CFRR ON Clear 


Hydroformate Yields on Fresh Feed 
C,/400°F. E.P. Gasoline, Vol 
Total C4, Vol. % 
Polymer, Vol. % 
Dry Gas, Wt. % 
H, Production, SCF/B 
Carbon, Wt. % 


10 Lb./400° F. Gasoline 
Yield, Vol. % 
Extraneous n-C, Added, Vol. % 
Gasoline Inspections: 
CFRR Octane No. Clear 
CFRR 2.0 ec TEL 
CFRR 3.0 ce TEL 
ASTM Octane No. Clear 


200/330° F. 
200/400°F. Mixed Base Mixed Base 
I Il 
200 psi Improved 
200 psi Fluid 
Hydroforming Hydroforming 


5 85 85 


90.0 918 
5 6.2 
0.5 

6.4 

640 

0.5 


ation. These conditions may mean a difference 
of up to eight points in octane number. 

The main elements of a fluid hydroforming 
unit are shown in Fig. 2. which should be 
compared with the fixed bed unit shown in 
Fig. 1. The single reactor is a tall cylindrical 
vessel well insulated on the inside. The re- 
generated catalyst and the heated recycle gas 
enter below a perforated grid plate, and the 
oil vapors enter just above the plate. The 
reactions of hydroforming take place as the 
vapors pass upwardly through the dense fluid 
bed of hydroforming catalyst. The large por- 
tion of the catalyst suspended in the vapors 
leaving the dense bed is separated by gravity 
in the dilute zone in the top of the vessel. 
There is little or no cracking in the top of the 
reactor because the reaction products are 
mostly aromatics. Additional catalyst is re- 
moved from the vapors in two cyclones in 
series. Catalyst recovery is completed by 
scrubbing the vapors with a cooled liquid 
stream of recycle hydrocarbons, from which 
the catalyst is filtered and returned to the 
reactor. The vapors are then cooled. Gases 
and liquids are separated in a drum, from 
which a portion of the gas is recycled after 
reheating. 

The spent catalyst is removed from the re 
actor through an internal standpipe having 
a control valve at the bottom and is trans- 
ported by air to the regenerator, which is 
similar to the reactor but of much smaller 
size, and is less than ten percent of the ca- 
pacity for the regenerator of a catalytic; this 
small size is possible because the pressure is 
higher in the hydroformer, the production of 
carbon is smaller and the carbon is burned 
off the hydroforming catalyst more rapidly 

The arrangement is such that more costly 
but more efficient catalysts of the future can 
be completely recovered from the flue gases, 
if the conventional molybdena-alumina cata- 
lyst now used should be discarded 

Accurate temperature control is possible 
in the fluid unit. Measurements in various 
parts of a fluid bed 40 feet in diameter and 
20 feet deep have shown variations of less 
than 10°F. This close control permits naph- 
thas to be charged to the unit at a lower 
temperature than in the older type hydro- 
formers. Another advantage is in the sim- 
plicity of the plant. 

Regeneration of the catalyst is greatly 
simplified in a continuous fluid system because 
the only temperature control is a heat balance 
around the regeneration vessel. The high tem- 
perature zones and “flame fronts” of a fixed 
catalyst bed are absent. No manipulations of 
large amount of low-oxygen flue gas, and no 
“purging” after each cycle operation, are 
necessary 

Table I presented by Mr Murphree at The 
Hague compares results of fluid hydroforming 
with hydroforming in a fixed-bed plant using 
a mixed base heavy naphtha and an active 
gel-molybdena catalyst. 

The process advantages claimed for fluid 
over fixed bed are regarded as almost entirely 
due to the establishment of a completely iso- 
thermal operation in the fluid reactor, in con- 
trast to the adiabatic operation of the fixed 
catalyst bed. In these pilot plant operations 
precracking of the feed was held to a mini- 
mum by careful control of the preheating op- 
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California Refining 


Company Triples 


Throughput Capacity 


of 


Perth Amboy Refinery 


By Clifford V. Perrine 


a consumption in this country 


has risen from less than 16 billion gallons in 
1930, to nearly 40 billion this year. And gaso- 
line quality has been greatly improved. Du: 
ing the last 20 years, the continued develo; 
ment of higher compression ratios for m: 
“ar engines has been a ceaseless challeny | 
refiners. They have met this challenge & 
ducing the higher octane fuels essential to ti 
performance of high compression engines 
With increased octane ratings, the automotive 
engineer has been able to design into today’s 
automobile more speed and smoother perform- 
ance. 

Every day there are new advances in high 
compression engines. And there is a growing 
demand for aviation gasoline and other prod- 
ucts for national defense. All this finds the 
refiner investing millions in new refinery 
equipment, not only to meet the need for 
higher octane gasoline and better quality prod- 
ucts, but to enlarge and adapt his plant to 
meet even greater military requirements. 

The California Refining Co. has just com- 
pleted a multi-million dollar expansion pro- 
gram, with an eye to fulfilling these two re- 
sponsibilities of the modern refiner. The ex- 
panded plant in Perth Amboy, New Jersey, 
occupies a 400-acre site along the narrow gulf 
of the Arthur Kill, which separates New 
Jersey from Staten Island. The new plant pro- 
duces high octane gasoline, light and heavy 
fuel oils, and asphalt. This expansion more 
than doubles the former capacity of the refin- 
ery. 

There are nine new units. Two crude units, 


* Project Engineer, C. F. Braun & Co., Alhambra, 
Calif. 
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27,500 barrels per day each. A thermal re- 
former, 10,000 barrels per day. A catalytic 
eracking unit, 25,000 barrels per day. A power 
ent «luv 5,000 kilowatts of electric 
wea 000 pounds of steam per hour. 
ats were engineered and built by C. 

un & Co. of Alhambra, Calif. In addi- 

to these five units, there are the lead sul- 

ite treater, the waste water separators, a salt 
water pumping plant, and an alkylation plant. 

The two crude units are identical twins. 
These two-stage units produce butane, gaso- 
line, kerosine, two heating oils, charge stock 
for the cracker, and charge stock for the re- 
former. Residuum goes to a vis-breaker, and 
is then blended with cutter stock for fuel oil 
sales. The gasoline distillate is stabilized to 
the desired vapor pressure before going to 
storage. This stabilizing process also removes 
the hydrogen sulfide. 

The thermal reformer is licensed by Uni- 
versal Oil Products Co. The feedstock is 
charged to a reforming furnace. Here it is 
heated rapidly to 1,000°F or more under high 
pressure, and is immediately quenched to 
avoid excess decomposition. The reformed 
gasoline is then separated from the bottoms in 
a fractionating column. The bottoms are 
stripped and sent to fuel oil blending. And the 
intermediate gas oils recycle as a quench 
stock. 

The reformed gasoline is given a vapor 
phase clay treatment. The clay towers remove 
the gum forming fractions. The vapors are 
then condensed. The uncondensed gases go 
through a small absorber before returning to 
the reforming furnace as fuel. 

The reformed gasoline then goes to the de- 
butanizer column, where butanes and lighter 


Closeup of the twin crackers, one on each side 
of a giant catalyst-hopper. The hopper is about 
22 feet in diameter and 160 feet high. 





One of the two crude units. The vacuum column and 
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its box condenser are in the foreground. The 


atmospheric column is on the left. 


fractions are separated and sent to the cracke1 
for further processing. Controlled vapor pres- 
sure gasoline comes off the bottom of the de 
butanizer column and goes to storage prior to 
sweetening and blending. The feed rate is 
10,000 barrels a day 

The mammoth Houdriflow cat cracker is the 
focal point of the refinery. Two independent 
reactor kilns are carried in a 300-foot struc- 
ture the equivalent of a 25-story office build- 
ing. The unit has a capacity of 25,000 barrels 
per day. Products from the twin reactor kilns 
are processed in a synthetic crude column, a 
battery of compressors, a light ends fraction 
ating unit, and a caustic treater 

Charge stock for the cracker is vacuum dis- 
This feed is 
partially preheated in exchangers with the 
final preheat provided by a fired heater The 
main feed splits into two streams ahead of the 


tilled gas oil from the crude unit 


heater. Each stream feeds one of the twin 
reactors. The streams, individually controlled 
flow in parallel passes through the heater and 
into the reactor. The vapor product streams 
from the two reactors combine in the bottom 
of the synthetic crude column 


76 


The overhead from this column is gasoline 
and light ends. Two side cuts are taken, a 

The bot 
A large re- 
cycle stream of bottoms is used to quench the 
incoming reactor streams. 


light and a heavy catalytic gas oil 
toms product is a heavy fuel oil 


The quench stream controls total distillate 
from the syn-crude column and is an import- 
ant heat source for the refinery. It supplies 
some 50 million Btu per hour for heating the 
feed stock and for generating steam 

Further control of the syn-crude is provided 
by two intermediate reflux streams. This re- 
fluxing arrangement increases the feed pre- 
heat by exchange, saves cooling water, reduces 
the siz the fired heater, and saves fuel 
Ther , in-ermed ri flux provide 
flexibility in operating the column 

The cooled overhead product from the syn- 
crude column consists of two product streams, 
the liquid gasoline-fractions and light-frac- 
tions as gas. The gas is compressed by four 
two-stage, gas driven compressors. Then it is 
mixed with the gasoline in a comingler con- 
denser. The mixture goes to an accumulator 


where liquid and vapor separate again. These 


two streams are the feed for the fractionating 
absorber in the gas plant. 

Dry gas from the absorber is a main source 
of fuel for the refinery. Fat oil from the ab- 
sorber is the debutanizer feed. The de- 
butanizer takes off butane-and-lighter as a 
totally condensed overhead product, and a de- 
butanized gasoline bottoms 

The debutanized gasoline feeds the splitter 
column. The column cuts the feed into a heavy 
These products are 
caustic washed before going to storage for 
final blending. 


and into a light gasoline 


An unusual feature of the gas plant is the 
desulfurizer. This column fractionates hydro 
gen sulfide from the debutanizer overhead 
product. The butane propane bottoms product 
is substantially free of hydrogen sulfide It 
requires only a light caustic wash on plot to 
prepare it for alkylation. The overhead from 
the desulfurizer goes to fuel 

Another feature of the gas plant is the heat 
medium system. It provides heat for the de 
butanizer, for the desulfurizer, and for the 
splitter. The heat medium is a refractory gas 
oil flowing in a closed system through a fired 
heater Heater outlet temperature is cor 
trolled at about 600°F A combination of 
flow and back pressure control on the heat 
medium circulation takes up fluctuations ir 
heat demand. The heat medium system is 
completely independent of the cat cracker 
This simplifies start-up 

The twin reactor kilns 
lating system, the first of their kind in the 
world, are Houdriflow-type with gas lift. They 


catalyst circu 


are designed for synthetic bead catalyst, sul 
fur resistant catalyst, or with slight modi- 
fications of the system, natural clay catalyst 
Reactor and kiln are built into one large ves 
sel. This is a new departure in reactor kiln 
design. The top section of each vessel is the 
reactur. It is separated from the kiln by 

purge section. As the catalyst flows downward 
from the reactor, it passes through this purge 


section where the residual oil is stean 


stripped from the catalyst. The kilns are re¢ 
fractory lined 

Each kiln has thi ! vhere the coke 
is burned from the catalyst. Heat is removed 
between the burning zones by circulating 
water through banks of cooling coils. This 
heat generates 600-pound steam The steam 
plus that generated by the quench system ir 
the syn-crude column, is enough to supply the 
totai steam demand of the crackers, of the gas 
plant, and of the caustic treater 

After the catalyst passes through the kiln, 
it is drawn off through a bottom seal leg to 
the lift engager. A stream of flue gas, com- 
pressed by a jet compressor, picks up the 
catalyst and raises it through multiple lift 
pipes into the disengager some 270 feet above 
There the flue gas separates from the catalyst 
and discharges through a cyclone separator to 
the stack. The catalyst returns to the reactor 
through a 65-foot seal leg. With the reactor 
above the kiln, only one lift is required. The 
rest of the catalyst circulation is by gravity 

A slip-stream of catalyst is continually 
drawn from the bottom of the disengager and 
sent to an elutriator. Here the catalyst and 
fines fall counter current to a flue gas stream 
that picks up the fines and removes them. The 
remaining catalyst returns to the system. This 
continuous blow-down limits the concentration 


of fines in the main catalyst stream, and per- 
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mits the continuous addition of fresh catalyst. 
Combustion air for each kiln is supplied by 
a turbine driven blower. The turbines are 
single-stage, 1,100-horsepower units. Each 
blower delivers some 242 million cubic feet 
per hour through two large heaters. Tempera- 
ture of the air to the kilns varies from atmos- 
phere to 1,000°F. During start up the air is 
heated to 1,000°F. to heat the catalyst to 
torching temperature. When cracking starts, 
the air temperature is reduced as the carbon 
burnoff supplies heat to the catalyst. 
Combustion air enters at the bottom of the 
three burning zones in each kiln. It flows up- 
ward counter current to the catalyst, burning 
The resulting flue 
gas disengages above each burning zone. Part 


off the carbon as it goes 


of the flue gas is compressed by the jet com- 
pressor for the catalyst lift. And part is used 
to elutriate the catalyst. 

Catalyst is stored in a single giant hopper 
The top section has two 50-ton compartments 
for fresh catalyst. This permits using a dif- 
ferent catalyst in each reactor. The lower por- 
tion of the hopper stores hot catalyst when 
either of the crackers is down for a turn 
around. In fact, the hopper is large enough to 
take the entire catalyst charge of both sys- 
tems. 

Catalyst is carried to the cracker hopper by 
one of the largest elevators of its kind in the 
world. The elevator loads more than eight tons 
an hour, and the lift is some 220 feet in one 
stage. Fresh catalyst is received in 75-pound 
paper bags. The bags are loaded onto a roller 
conveyor that carries them to the elevator 
loading bin, slits them open, and dumps the 
catalyst 

Another important new unit of the Barber 
Refinery is the power plant. This plant sup- 
plies the refinery with steam, electric power, 


instrument and utility air, and fuel oil to the 
refinery. There are three natural draft water- 
wall type boilers. Each generates up to 100,000 


pounds per hour of 600-pound steam, super- 


heated to 750°F. The boilers, fired with a 
combination of fuel oil and refinery gas, 
operate with automatic combustion control. 
Boiler flue gases are dispersed from a rein- 
forced concrete stack 300 feet high. There are 


two turbo-generators, one back pressure unit 
and one condensing unit. These generators 
deliver 5,000 kilowatts of electric power at 
2,300 volts. 

The power plant is laid out in two levels 
On the first floor are the two 2,500 kilowatt 
turbo-generators, the control boards, the 
boiler feed pumps, water treating facilities 
and the firing front of the boilers. In the 
lower level are the air compressors, the air 
dryers, the steam condenser for the condens- 
ing unit, the fuel piping and the steam piping. 

A 10-ton bridge crane runs the full length 
of the first floor. The crane handles the turbo- 
generators and the generator rotors. A well at 
one end of the building makes it possible to 
move equipment in and out of the lower level 

Another part of the expansion program in- 
cludes new and enlarged facilities for unload- 
ing, transferring, and storing crude oil. All 
the crude comes into the refinery by tankers 
Some of these tankers are the new modern 
ones, such as the T. S. Peterson, with a capa- 
city of 240,000 barrels. With the new dock 
facilities these tankers come in, unload, and 


General view of the 

twin Houdriflow cata- 

lytic cracker and gas 
plant. 


The thermal reformer. 
Left to right; quench- 
column, flash  frac- 
tionator, two clay-tow- 
ers, polymer, debu- 
tanizer, and absorber 
columns. 
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Five of seven fired 

heaters serving the 

new units. The seven 

heaters generate some 

370 million Btu per 
hour. 


are out to sea again in 12 hours This fast 
unloading time is made possible by the use of 
shore tanks. The short run from ship to shore 
permits an unloading rate of some 20,000 bar 
rels an hour. In addition to speeding up the 
unloading operation, the shore tanks allow the 
water to settle out of the crude before it goes 
on to storage tanks some distance from the 
wharves 

Maintenance is one of the biggest costs in 
running a refinery. Without much doubt, the 
weakest spot in American industry today is 
And it is the spot 
most starved for engineering attention. Only 


the upkeep of its facilities 


of late has this costly weakness been recog 
nized. And maintenance today is a major part 
of refinery engineering Facilities for re 
ducing maintenance have been built right into 
the new units of the Barber refinery. The twir 
crude units, the parallel connected reactor 
kilns, with their separate catalyst circulating 
systems, provide unusual flexibility for main 
tenance and repairs, without a complete stop 
page of production 


Paved roads and unobstructed access for 








cranes, trucks, and other maintenance equip- 
ment together with adequate work areas, are 
provided throughout the refinery. Jib cranes, 
trolley rails, working platforms, and so on, are 
permanently installed for the handling of 
elevated equipment that requires frequent in- 
spection or clearing. A heavy duty freight 
elevator serves the main decks in the cat 
cracker structure. The elevator has a capacity 
of 5,000 pounds and runs at 300 feet per 
minute. 


A job this size requires a great deal of plan- 


ning and preparation before construction can 
get underway. This includes office and shop 
buildings, equipment, small tools, construction 
utilities and personnel needs, as well as grad- 
ing and clearing of the site. In addition to all 
this, at the Barber refinery it was necessary to 
build a pedestrian tunnel under the Pennsy!l- 
vania Railroad, a pedestrian bridge over th¢ 
highway, gate houses, and a large parking lot 
to accommodate 1,200 cars 

Thorough preparation was necessary to 
handle the 15,000 tons of materials and equip- 
ment coming in from all directions. Among 
these materials were huge shop fabricated sec- 
tions for the vessels to be assembled in the 
fie'd. These sections called for snecial handling 
because of their size and weight. They were 
too large for rail shipment and had to be 
moved by barge. To handle the unloading, it 
was necessary to deepen a slip and reinforce 
an existing dock. The heaviest loads handled 
by derrick barges were the 120-ton, 21-foot- 
diameter sections of the reactor kilns. These 
were unloaded from barges to low bed trailers 

The mile-long trip to the plant site called 
for careful planning. The big vessels had to 
be moved across a main highway and across 
the Jersey Central railroad tracks. Telephone 
wires had to be raised to get clearance, and 
the movements of the vessels had to be co- 
ordinated with all train schedules. 

Staggering quantities of materials were 
needed for this project Week after week, tons 
of materials came into the construction sites 
Over 90 columns and other pressure vessels, 
some 100 exchangers, dozens of pumps and 
compressors, and thousands of tons of struc- 
tural steel, pipe and materials of all kinds 
were laid down at the site on tight schedule. 
The operations were so carefully planned and 
carried out that material delays rarely held 
up the work 

Effective construction equipment and highly 
specialized tools, made the construction opera- 
tion a fast moving one. - Equipment included 
22 cranes from 12- to 50-ton capacity, seven 
tractors, 30 trucks, six compressors, and 180 


welding machines. ‘Iwo guy aerricks were 
used. One erected the twin crude units. The 
other mounted on a specially designed tower, 
served the twin cracking plants. 

This elevated guy derrick is a story in it- 
self. A derrick with a long reach was needed 
to lift large heavy sections to the top of the 
high structure. The derrick had to reach out 
to the concrete work pads on the ground where 
big sections were welded together. And it 
had to erect the entire twin cracker unit, a 
matter of 2,000 tons, all from one position. 
The whole procedure was worked out and the 
derrick position chosen. Planning was so exact 
that the operation would not have been pos- 
sible even five feet from the spot selected 

Now there was the problem of a derrick 
that could do all the work from the one point 
First, Braun designed a 65-foot steel tower, 
20 feet square. This tower was supported by 
a cluster of three piles under each leg. Next 
a 200-ton guy derrick was mounted on the 
tower. The guy derrick had a 200-foot mast 
Three different booms were used, a 160-foot 
boom, a 200-foot boom and a 200-foot boom 
plus a 40-foot jib. A three-drum hoist swung 
the guy derrick and operated the boom and the 
load lines. Here was a super guy derrick with 
a lifting capacity of 200 tons, and a maximum 
reach of 240 feet. 

The setup had many advantages. First of 
all, only one guy derrick was needed in the 
cracker area instead of two. In addition, the 
one mammoth derrick could jockey .120-ton 
pieces, 20 feet in diameter and 64 feet long, 
into high positions. This great lifting capac- 
ity of the derrick permitted big sections to be 
built almost entirely on the ground. Thus, a 
lot of high work was avoided. Small lifts were 
done away with, and the total number of lifts 
was greatly reduced. 

Another interesting feature of the work in 
the Barber refinery, was the fabrication of 
pipe spools in a field shop. All the spools for 
the two crackers, and some alloy spools and 
instrument assemblies were fabricated here 
Peak output of the shop was some 400 spools 
per week. The pipe shop was 60 feet by 300 
feet, equipped with a 10-ton bridge crane and 
12 one-ton jib cranes. 


A 200-ton guy derrick 

mounted on a 65-foot tower, 

reaches all parts of the 
cracker area. 


n> 


Interior of the power build- 
ing. 


A total of ten large vessels were assembled 
in the field. The two reactor kilns, the syn- 
crude column, the catalyst hopper, two at- 
mospheric crude columns, two vacuum columns 
and two box condensers. 

There was the problem of field stress re- 
lieving ducts up to 30 inches in diameter, 
many of them alloy. Some 250 joints in all 
More than half of these 
were 12-chrome and 18-8 stainless 
lieving temperatures ran up to 1,650°F. Heat 
was applied with induction-type units. 


were stress relieved 


Stress re- 


Over 60 tons of weld rod were laid down in 
the field. Radioactive cobalt was used for 
examination of field welds 

Another big part of the field work, was the 
erection of six Braun fired heaters and one 
UOP heater. This operation involved the in- 
stallation of nine miles of alloy and car- 
bon-steel tubes. These tubes were up to 6°. 
inches in outside diameter, and up to *4 inch 
thick 

The total manpower on the project ranged 


upwards to some 2,000 people 


Payrolls, paid 
in cash according to the practice of the area 
were at times over $300,000 a week The 
building of the Barber refinery expansion was 
more than the solving of problems in process, 
design and construction, more than a construc- 
tion and engineering achievement. It required 
close coordination of men, materials and ma- 
chines. And it required close cooperation of 
many diverse groups. The craftsmen on the 
job, the suppliers of raw materials and equip- 
ment, the local trade unions, the various rail- 
roads, neighboring cities, city and state 
agencies, engineering officials, and the per- 
sonnel of the California Refining Co. Without 
all of this cooperation such a project would 


"not be possible. 


Pile driving for the various units began in 
March of 1950. In December, the power plant 
was in operation. And by March, 1951, the 
last of the five units, the cracker, was complete 
and the expanded refinery was on stream 

With the completion of the new refinery, the 
refining capacity of the East Coast is greatly 
increased. And the California Refining Co. 
today makes a big contribution to the civilian 
and defense needs of the entire country 
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New $7 million natural gasoline plant in Western Venezuela designed to process 
30 million cubic feet of gas per day. Photo by Elwood Payne for The Lummus Co. 


Latin American Refinery Capacity to Reach 
1,750,000 Barrels Before Close of 1952 


capacity in Latin America, in- 


cluding Trinidad and the Netherlands West 
Indies has increased 160,000 barrels within the 
past year to 1,540,000 barrels per day. The 
rate of increase during the coming year will 
be as great, or greater, if construction sched- 
ules can be maintained as now planned. Brazil 
is pushing plans for four new plants with an 
aggregate capacity of 82,500 barrels, Mexico 
three plants with an added capacity of 22,500 
barrels and Venezuela two plants with an ag- 
gregate added capacity in excess of 82,000 
barrels. 

Other projects not yet finalized may bring 
the total new building for Latin America up 
to around 200,000 barrels daily and raise total 
area capacity to about a million and three 
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quarters barrels daily. This compares wit 
current crude production of the region total 
ing about 2,100,000 barrels daily 

Crude oil charging capacity of Venezuelan 
refineries which now stands at 318,150 barrels 
daily will be increased to about 400,000 barrels 
by the end of 1952. Two new projects being 
undertaken are the doubling of Snell’s Punta 
Cardon capacity and erection of the Phillips 
Oil Co. wax plant 

The already substantial capacity of Shell's 
Cardon refinery in Northern Venezuela now 
producing some 250 million barrels of various 
oil products a year is to be doubled by 1952 
Work on the additional facilities comprising 
another large crude distillation unit and modi- 
fications to the existing distillation unit is now 


in progress. The new extensions will mark 
another stage in the growth of this refinery 
that has been erected by Shell, in the face of 
great difficulties, on a once barren and wind 
swept tract of land on the southwest corner of 
the Paraguana peninsula 

Uy to the present, the Cardon project has 
cost nearly $140 million, and has entailed the 
working of over 60 million man-hours and 
the consumption of more than 200,000 tons of 
steel. In addition to the plants already in 
operation, there is now nearing completion a 
modern installation for the production ef over 
100,000 tons a year of high quality lubricating 
oils which will serve a very wide range of pur 
poses including aviation, automotive and diesel 
engine lubrication 








One of the most difficult problems at Cardon 
has been water supply, which on the peninsula 
is virtually non-existent. Until recently, all 
fresh water for industrial and domestic pur- 
poses had to be imported by tankers, while 
drinking water was obtained by sea water dis- 
fillation. Now, an 80 mile pipe line brings fresh 
water for all purposes from spring and water 
wells at Siburua situated in the foothills near 
Coro, on the mainland. 

A unique feature at Cardon is the almost 
exclusive use of electricity as a source of mo- 
tive power. A large power station at present 
operating with three 7,500 kilowatt generating 
units will shortly be completed with the addi- 

ion of a further unit of the same size 

Harbor facilities comprise two large rein- 
forced concrete jetties each of which is about 
1,500 feet long. More than 1,800 tons of steel 
and 4,000 tons of cement were used for each 
jetty. Four large ocean tankers and four 
smaller tankers can be berthed simultaneously 
at Cardon 

The refinery, the industrial area and the 
residential sector occupy an area of over 3,000 
acres. In the industrial area there is a large 
modern office building and a well equipped 
laboratory where extensive research is carried 
out on refining processes and new products 
More than 40,000 different articles ranging 
from costly air compressors to a humble draw- 
ing pin, are stored in the extensive warehouses 
which it is necessary to maintain for an in- 
stallation of the size of Cardon. 

The residential area, now that water is no 
longer a problem, is being transformed from 
a dry cactus-studded stretch of sand into ver- 
dant and productive gardens and lawns. All 
the houses are of the permanent bungalow 
type and are built of brick. 

Self-sufficient in almost every way, this 
small city boasts two modern schools, one for 
Venezuelan children and the other for foreign 
children, a hospital with 80 beds equipped 
with the most modern appliances, Roman 
Catholic and Protestant churches, an open air 
cinema, an extensiv commissary building 
where certain articles are sold at controlled 
prices, a modern clinic for out-patients, a 


large restaurant, a pharmacy, a bakery and 


other miscellaneous shops. The present hos- 
pital will be replaced before long by a new 
building specially designed for the purpose by 
well known architects and the present building 
will be taken over for use as a second school 
for Venezuelan children 

The plants at Cardon which have already 
been completed and are in operation compris« 
a crude distillation unit, a doctor treating 
plant and Ethyl blending plant, a vacuum 
distillation plant, redistillation unit, cracked 
product separation plant, two thermal crack- 
ing units and a thermal reforming unit. For 
the storage of crude oil and finished products, 
131 tanks of all sizes have been constructed 

The lubricating oil plant, which is now near- 
ing completion, will include: propane de- 
asphalting, furfural extraction, M.E.K./benzol 
de-waxing and clay contacting 

The intake will consist of Venezuelan re 
duced crude oils, both of the mixed base and 
the naphthenic type. Facilities for blending, 
packing and filling will also be provided 

In Mexico three major refinery construction 
projects have been approved and contract on 
Arthur G. McKee & Co. of 
Cleveland, is preparing plans now for a 2,500 


one has been let. 


barrel lube and wax plant to be added to the 
refinery completed last year at Salamanca. 
The lube and wax plant will cost $20 million 
and probably will be completed in 1952. McKee 
will do both engineering and construction. 

Petroleos Mexicanos also will build two new 
10,000-barrel per day refineries in Mazatlan 
and Salina Cruz, on Mexico’s west coast. The 
plan is a step toward eliminating the im- 
portation of U. S. refined petroleum products 
as well as a remedy for the government oil 
monopoly’s long-standing transport and dis- 
tribution problem. 

Selection of Mazatlan as the site of one of 
the refineries was announced by Governor 
Perez Arce, of the State of Sinaloa. President 
Miguel Aleman is reported to have approved 
the expenditure for construction of both 
plants 


Senator Antonio J. Bermudez, Pemex cirec- 
tor general, is expected to visit Mazatlan in 
the near future to choose the exact location of 
the refinery to be built there. To date, no con- 
tracts have been signed for construction of 
either refinery but Pemex is expected to call 
for bids before the end of July 

The Salina Cruz refinery will be fed by a 
2,000-barrel-per-day surplus from the 22,000 
barrels produced daily on the Isthmus of 
Tehuantepec which is not now absorbed by the 
Minatitlan refinery in Veracruz. This surplus 
will be pumped to the West Coast through the 
new Trans-Isthmus pipe line. The remaining 
8,000 barrels according to Pemex officia's, will 
be obtained from the new Jose Colomo field, 
near Mascupana in the State of Tabasco. But 
even if the Mascupana field fails to provide 
the necessary 8,000 barrels, Pemex authorities 


Sinclair Oil and Refining Company's refinery at Puerto de la Cruz, Venezuela, which went on stream at 
the turn of the year. 


Crude distillation section of Shell's Cardon refinery which is to be doubled in capacity. Shell Caribbean 
Petroleum Co. photo. 





Distillation section at Petroleos Mexicanos refinery at Sala- 
manca. Pemex now is planning two more new plants. 


point out, the East Coast production should be 
enough to supply the new plant 

Pemex has several plans on the fire in re- 
Senator Ber- 


mudez is known to favor construction of a 


spect to the Mazatlan refinery 


pipe line from Salamanca to Mazatlan. The 
Antonio M. Amor refinery at Salamanca is al- 
ready linked by a pipe line to the rich Poza 
Rica field and is currently absorbing about 
30,000 of the 260,000 barrels produced daily 
by this source 

Ordinarily, Pemex’s chief problem would be 
to obtain the necessary line pipe, but it has 
been learned Pemex has been offered suffi- 
cient pipe by a U. S. steel company. 

Should construction problems delay the 
line’s completion until after the refinery is 
ready to produce, then Pemex will face the 
problem either of importing crude from the 
west coast of the United States or of shipping 
its east coast production through the new 
Isthmus pipe line, to Salina Cruz, where it can 
be reshipped by Pemex tankers to Mazatlan. 

With the completion of these two plants, 
American oil men in Mexico believe, Pemex 
will solve not only its troublesome transporta- 
tion and distribution problem but will also 
assure a supply of petroleum products to one 
of Mexico’s fastest-growing agricultural and 
industrial areas. 

tefinery capacity in Brazil has been doubled 
within the past year and projects have been 
adopted which will create a substantial refin- 
ing industry in the nation within the next 
year or so. Late in 1950 the National Petro- 
leum Council completed a 2,500-barrel skim- 
ming and cracking plant at Mataripe and since 
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then has given the M. W. Kellogg Co 
tract to double the capacity of the plant 

Companhia Brasilerio de Petroleos (IPI 
RANGA S.A has operated a 1,330-barrel 
plant at Rio Grande, Rio Grande do Sul, to 
produce lubricating oils, greases, and asphalt 
This company will build a 5,000-barrel addi 
tion to the plant during 1952 

Largest Brazilian project for immediate 
construction is to be the 45,000-barrel instal 
lation to be made at Cubatao near the port ot 
Santos for the National Petroleum Council 
Panamerican Hydrocarbon Research, Inc. is 
contractor A 235-acre site now is being 
cleared and plans are to have the plant com- 
pleted in 1952. The Council also is consider 
ing two other projects which would add an- 
other 85,000 barrels of capacity 

Two private companies are proceeding with 
plans for new refineries. The Refinaria de 
Petroleo de Manguinhos has given M. W 
Kellogg Co. a contract to erect a 10,000-barrel 
plant at Manguinhos, Rio de Janeiro. This is 
scheduled for 1952 completion. Refineria e 
Exploracao de Petroleo Uniao has given 
Hydrocarbon Research a contract for a 20,000- 
barrel plant to be erected at Santo Andre, San 
Paulo. This also is scheduled for 1952 com- 
pletion . 

By the end of next year the capacity of 
Brazilian refineries thus is scheduled to rise 
from 6,015 barrels to 88,515 barrels. If the 
Council goes ahead with the other two projects 
under consideration capacity would rise to 
around 170,000 barrels daily in 1953-4. 

Empresa Nacional del Petroleo of Chile has 
not yet finalized its plans for erecting a large 


refinery. Proposals currently are being studied 
to build a 15-16,000-barrel skimming and 
cracking plant at Concon-Valparaiso, Chile 
If this plant is built it probably will include a 
6,400-barrel thermal cracking unit and a 
3,000-barrel naphtha reformer. At the mo- 
ment there are only three very small skimming 
plants in Chile with a combined capacity of 
about 360 barrels daily. 

Bolivia’s refinery construction program ap 
pears to be complete for the present. Capac 
ity is now available to supply the nation’s cur 
rent requirements. Main need now is to find 
more crude so that the plants can be kept 
operating on domestic raw material 

Most recent addition to the aation’s capac 
ity is the new topping still at Sucre which en 
ables that plant to run as much as 4,500 bar 
rels of crude daily. Previously Yacimientos 
Petroliferos Fiscales Bolivanos completed a 
5,000-barrel skimming plant at Cochabamba 
Both plants were built for YPFB by Foster 
Wheeler Corp 

The Cochabamba plant completed in De 
cember, 1950, produces aviation gasoline (with 
the addition of some imported blending stock 
as well as motor gasoline. Both plants process 
high gravity Camiri crude which is supplied 
through a 300-mile pipe line system 

Phillips Oil Company’s wax plant now 
construction near Santa Ana, in the 
Roque field of eastern Venezuela, will be com 
pleted in July 1952. The plant will produce, in 
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2,500,000 pounds 


addition to other products 
of finished wax annually 

A crude oil stabilizatior 
extract 1,000 barrels of natural gaso 


plant de 


from 38 million cubic fe 


be comple ted adjacent to the refiner 
plant late in 1951. Prime contr 

Chicago Bridge and trot Work 
Mitchell of Caracas, Venezue the 


supervisor at the plant ¢ 


In addition, facili s Ww 
repressure one of severa I 
expected that recovery from 
of the San Roque field develop 
be increased by 1,300,000 barrel 
not recoverable by normal produc 

In Trinidad work has begun o1 
catalyst cracking plant at the Trinidad 
holds, Ltd. refinery at Pointe-a-Pierre. This 
is to be a $20 million plant with a capacity 
of 15,000 B/D and should be completed in 
about a year. Shortage of equipment held up 
construction for a time, but the foundation is 
now being poured, the biggest foundation ever 
laid in the West Indies. Construction work 
is by Foster Wheeler. When the plant is com 
pleted, it will be possible to increase the 
amount of gasoline manufactured consider 
ably. Since Trinidad crude is heavy, produc 
tion of the refineries at the present time is 
approximately 50 percent fuel oil 

The present capacity of the Pointe-a-Pierre 
plant is 70,000 B/D. Of the oil refined 49 
percent is Trinidad, 21 percent Columbian and 
30 percent Venezuelan. The other refinery in 
Trinidad is the United British Oilfields 
Trinidad, Ltd. plant at Point Forti 
has a capacity of 30,000 B/D 

Another highlight of the past 
completion of a new topping plant by B: 
Terminal, Ltd. near La Brea. The 


a capacity of 4,000 barrels and the 
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have just been completed 





Broad Construction 
Program Enlarges 
European Capacity 


j HE past vear has seen a further | 


Increase in 


arge 
refinery activity in the United 
Kingdom, as shown by the increase in im 
portations of crude oil which rose from six 
million tons in 1949 to nine million tors it 
1950, an increase of 50 percent 

By far the largest quantity of this crude 
was of Middle East or igin, amounting to about 
94 percent of the total In 1950 the total 
petroleum imports of the United Kingdom 
amounted to over 5,000 million imperial gal 
lons, the largest amount ever imported, being 
an increase of almost ten percent above the 
previous year. Crude oil itself was almost 
percei.t of this total 

The’ import of most refined products de 
creased, with the exception of lubricants, 
which showed an increase of about 66 pe 
cent. This runs in conformance with increased 
consumption and the refinery program, in 


82 


which at present the major emphasis has been 
on the production of fuels with the more com- 
plicated problem of lubricants production de- 
ve loping at a slower rate 

The tendency however, in the coming years 
will be for this section to step into balance 
with other production, as the technique of 
the manufacture of lubricants from Middle 
East crudes is developed, and the projected 
lubricant plants are completed and come into 
production 

As the refineries completed during the past 
year gradually come into full operation, the 
quantity of crude required increases, and this 
is reflected in a rapid increase in imports of 
this commodity. As mentioned previously, the 
import last year amounted to nine million 
tons, but during the first three months of this 
year, the quantity imported has risen to a rate 
of about 12 million tons per year, an increase 


Distillation unit of Shell's new Stanlow refinery 
at Elsmere Port, Cheshire, on the Manchester 
Ship Canal. Shell photo. 





of 43 percent over the first three months of 
1950, and is still increasing. With the com- 
mencement of operations in the new Fawley 
refinery, which is now imminent, this increase 
will be stepped up again, and it would appeat 
that the impert will rise to the neighborhood 
of 15 million tons during 1951 

It is early to say what effect the increas« 
of the petrol tax by another 41% pence pe 
gallon, announced in the budget of 1951, will 
have on the year’s consumption of motor fuel 
but at the time of writing it has occasioned 
no decrease, in spite of the unfavorable spring 
weather conditions, which have not been con 
ducive to pleasure motoring The large in 
crease in rail freights, and the projected fur 
ther increases, will, however, have an effect 
on commercial traction, and it would thus ap- 
pear that the rising consumption of motor fuel 
will continue, and the percentage rise may 
even increase. 

The expansion of Shell’s petroleum refin 
eries at Stanlow and Shell Haven has con 
tinued its steady progress. At Stanlow the 
first distillation unit, which came on stream 
at the end of 1949, has remained in operation 
at throughputs above design figures. It was 
followed in May 1950, by a reforming unit 
which has operated continuously since then 
Coincident with the reformer, a debutanizing 
unit was also put into commission, and butane 
for bottling as LPG has been on sale from 
Stanlow ever since 

During the past year the major part of the 
civil engineering work at Stanlow has been 
brought to a close; the construction of the 
world’s largest concrete cooling tower with its 
3,000 foot supply tunnel has been completed, 
and the development of refining plants has 
been marked by the erection of their fraction 
ating columns. The second distillation unit, 
with nine columns, was scheduled for opera 
tion in June. A vacuum flash distillation unit 
for the preparation of feed stock for the 
catalytic cracking unit will be completed this 
month 

The construction of the catalytic cracking 
unit, which may be regarded as the focal point 
in the development of the refinery, is progress 
ing ahead of schedule. It is expected to start 
up at the end of 1951 and at the same time 
there will come into operation a number of 
ancillary units for the treatment of the 
cracked gasoline produced and in particular 
for the treatment of the cracked gases. Con- 
struction work has also been commenced or 
units for the recovery of sulfur from the re 
finery gases and for the conversion of some 
of this sulfur into sulfuric acid. Since the 
reformer has been in operation, light olefini 
gases have been made available for the Stan- 
low chemical plant to supplement the gases 
produced by the cracking of gas oil 

The new dock at Eastham, which is being 
constructed by the Manchester Ship Canal Co 
for the reception of 28,000-ton tankers bring 
ing crude oil for Stanlow, is well under way 
and is already an impressive sight 

At Shell Haven the large distillation unit 
was successfully brought on stream in Novem- 
ber, 1950, together with a doctor treating 
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Furfural unit being erected for Compagnie Francaise de Raffinage at Gonfreville, France. Found- 
ation work was begun in October, 1950. Above photo was taken on June 5, 1951. Photo courtesy M. W. 
Kellogg Co. 


plant for the treatment of the straight-run 
gasoline. A thermal reforming plant was com- 
pleted and put on stream some months ahead 
of schedule in April, 1951. The cooling water 
for the Shell Haven refinery is taken direct 
from the Thames and is pumped to the plants 
through a pumphouse which is equipped with 
alternative electric and diesel driven pumps 
The crude for processing at Shell Haven is 
imported almost entirely by the new 28,000- 
ton tankers, which have discharged at the 
Thames Haven Jetties; Thames Haven being 
as yet the only port available to Shell in Brit- 
ain which can handle these impressive ships 

At Heysham further modifications have 
been made to the plants which previously ex- 
isted. Now, in addition to the three original 
crude oil distillation units, there is a thermal 
reforming unit and a viscosity breaking unit 
both of which are doing their part in produc- 
ing the maximum amounts of gasoline and 
diesel fuel from the available crudes 

At Ardrossan, Shell Haven and Stanlow 
the older established refineries for the manu- 
facture of bitumen, lubricating oils and spe- 
cial solvents, have continued in full operation 
at maximum throughput 

Work has proceeded steadily on the expan- 
sion of Anglo-Iranian Oil Co. Ltd’s United 
Kingdom refineries during the past yvear, and 
production at both Llandarcy and Grangemouth 
has been stepped up materially as the new 
plants have gone on stream. At Lliandarcy, 
Wales, a 10,000 barrel catalytic cracking plant 
is under erection and is due in 1952 i 
lubricating oil plant which will increase the 
capacity for the production of lubricating oil 
by 1,000 barrels per day. Crude oil distillation 
capacity has been increased to a rate of 60,- 
000 barrels per day by the re-vamping of some 
thermal cracking units and converting them 
into topping units 

Construction of concrete jetties capable of 
taking 28,000 and 32,000 dwt tan’: ships at 
Queen’s Dock, Swansea from which trude sup- 
plies are delivered to the refinery by pipe lines 
is proceeding steadily. 

At Grangemouth, Scotland, a new 30,000 
barrel per day topping unit was completed in 
March 1951, increasing the total refining ca- 
pacity to 37,000 barrels per day. A copper 
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chloride sweetening plant for the straight run 
spirit has been completed and a second unit is 
in course of erection. A phosphoric acid plant 
for the treatment of cracked spirit returned 
from the adjoining British Petroleum Chemi 
ca's factory, has been completed, and is re ady 
for commissioning when the chemical project 
commences operations The second stage of 
construction at Grangemouth, which includes 
the erection of a catalytic cracking plant and 
a vacuum flash unit to provide its feed stock, 
is now In progress 

Expansion at Grangemouth has necessitated 
complete revision of its crude supply arrange 
ments, formerly discharged from tankers at 
the adjoining jetties in the Firth of Forth 
A new depot at Finnart, on Loch Long (west 


coast of Scotland) was completed in Marct 
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Furfural and M.E.K. units at Aquila S.A. 
Badger & 


1951. This is connected with the refinery by a 
60-mile 12-inch pipe line across the country 
from west to east. The new pipe line, the first 
crude oil trunk line in Great Britain, was com 
missioned in April 1951 

Work began on the Isle of Grat 
project in mid-1950, and will be complet 
three stages. An atmospheric distillatior 
with the necessary sweetening and blend 
plants will be finished in the first 
1952 and operations are then expectes 
gin. This plant is engineered by | 
& Sons, Ltd. A lubricating oil m 
plant is due for completion early 
third stage, also due for completior 
1953, includes a catalytic cracking 

necessary auxiliaries. Other plants 
manufacture of special products may 
later, constituting a fourth 
mate capacity of this plant 
1.000,000 tons per year 

The completion of these refineries with the 
capacities as at present envis: <i would bring 
the refining capacity of this « 
Britain to nearly 10,000,000 tons 
200,000 B/D) 

The only new construction in the 
of Lobitos Oilfields, Ltd. during 1950 was a 
Stratford hot lube oil treating | if 220 


barrels per day treating capacity 


refinery 


process 
is by continuous acid treatment, utilizing con 
tactors and centrifuges, of viscous lubricating 
distillates at comparatively high temperatu 
The object of the high temperature 
duce the viscosity to an efficient 
level. The plant is the second of 
be constructed 

Although 1950 proved a_ record-bre 
year for the Manchester Oil Refinery 
velopments currently in hand and 
completion early in 1952, will ag 
tially increase the output of lubric 
transformer oils, white oils, liq 
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1 other hich grade mineral o 


Technico Industriale lube plant, Trieste. 
Sons Co. photo. 








cal products in which the company specializes. 

Considerable additional tank storage capac- 
ity to meet this increased production has been 
constructed on an adjacent site and further 
development of the area is being directed to- 
ward the extension of road and rail distribu- 
tion facilities and expansion of the blending 
and filling department. The fully automatical- 
ly-operated blending equipment being installed 
will ensure the production of accurately pro- 
portioned, thoroughly blended, deaerated and 
dehydrated lubricating oil stocks. 

The proposed alterations envisaged last year 
by Berry Wiggins and Co. Ltd. in the provi- 
sion of a new Foster Wheeler two-stage dis- 
tillation unit of 2,000 barrels per day capacity 
are at present being carried out. 

Vacuum Oil Company’s Coryton refinery is 
in course of development but no information 
is available as to types or sizes of plant to be 
erected. 

Construction on the proposed Caltex-Trini- 
dad Leaseholds Ltd. 80,000 barrel refinery at 
Wabash near the Hamble River, and with a 
tanker discharge jetty projecting more than 
800 yards into Southampton Water, has not 
yet been commenced. The scheme has already 
been approved in principle by the government, 
but objections have been raised by the South- 
ampton Harbor Board regarding the length 
and location of the jetty. "Mr. Dalton, minister 
of town and country planning, has promised 
a public inquiry also into protests against the 
refinery scheme by other interests. 

With all these refineries under construction, 
and many of them rapidly approaching the 
operative stage, it will be seen that the coun- 
try’s refinery program is within measurable 
distance of reaching its target of 20 million 
tons per year, thus rendering it self-support- 
ing from that standpoint, and reducing its 
dollar expenditure. 

It would appear at first sight that the na- 
tionalization of the Persian oil industry, with 
consequent possible denial of crude from this 
source to the non-communist countries, would 
materially affect the realization of the refin- 
ery program of Great Britain by reducing the 
supply of crude for this purpose. 

The amount of Persian crude imported into 
this country in 1950, was equivalent to about 
25 percent of the total, about 2.2 million tons. 


General view of rebuilt 12,000-barrel refinery of 


In view of the total production of the Middle 
East now approaching 100 million tons per 
year, it is not unduly optimistic to hope that 
this could be made good by the receipt of 
Middle East crude from other sources. The 
commencement of deliveries by Tapline has 
allowed production to be stepped up in the 
fields from which its supplies are drawn, and 
the approaching completion of the Iraq Petro- 
leum Company’s large line, will enable that 
company to increase its production consider- 
ably. Voce] 

Cooperation between the various oil inter- 
ests, both American and British, would mate- 
rially help to nullify the possibility of a crude 
shortage for British refineries 

Anglo-Iranian refinery construction activity 
outside the United Kingdom also has been 
active. At Abadan, Persia, a 30,000 barrel 
catalytic cracking plant was completed and put 
in operation in April 1951. A 400-barrel lubri- 
cating oil plant was also completed and put 
in operation during the last year. 

An agreement was concluded with the 
Israeli government for the Haifa refinery to 
operate on a sufficient scale to meet local mar- 
ket requirements and operations were resumed 
in August 1950. The refinery is now working 
at about 1,000,000 tons per year, a quarter of 
its iormal capacity of 80,000 barrels daily 

The refinery at Dunkirk, France, is due to 
be commissioned in mid-1951 with a normal 
crude throughput of 1,400,000 tons per year. 
The main process units are a 26,000-barrel 
combination atmospheric and vacuum distilla- 
tion unit, a 6,000-barrel thermal reforming 
and gas recovery plant, a 600-barrel special 
products redistillation unit, two 6,000-barrel 
copper chloride sweetening units, and cutback 
and emulsifiable bitumen plant to produce 75,- 
000 tons per year. In addition, a lubricating 
oil plant is being installed, comprising a pro- 
pane deasphalting unit, a furfural scivent ex- 
traction unit, an M.E.K. dewaxing plant, and 
a high temperature clay contacting unit, to 
produce 55,000 tons of lubricants per year. 

Apart from the main site, which has been 
expanded to 180 acres, two additional plots 
have been acquired, one of 60 acres to con- 
tain the crude and product tank farms, and 
one of 20 acres for future development. The 
latter areas are to the west of the main 


rt — Se rTs 


am tiem of 


aa} 


+ 


es NCTM rea 
rae ay bee 


Vacuum columns of Shell’s 40,000-barrel distilla- 
tion unit at Shell Haven, Essex. Also see another 
Shell photo at right. 


site, where they will not interfere with the 
expansion of the Dunkirk docks and railway 
sidings. In addition, 40 acres have been ac- 
quired about two miles from the refinery for 
development as a housing estate to accommo- 
date up to 150 key workers and their families 
The official reopening of the reconstructed 
“Eurotank” refinery at Hamburg, Germany 
which now belongs to Anglo-Iranian’s German 
subsidiary, BP Benzin u. Petroleum GmbH., 
took place on September 29, 1950, the full ca- 
pacity of 12,500 barrels per day having been 
reached in August. The main process units 
comprise (1 a crude topping unit (commis- 
sioned in February 1949); (2) a combination 
unit having a crude capacity of 9,000 barrels 
plus heavy oil cracking and naphtha reform- 
ing capacity; (3) gas recovery and stabiliza- 
tion plant; (4) doctor treating plant. The 
entire rail siding system of the refinery has 
also been redesigned and laid out on the south 
side parallel to the Reichsbahn. 
Modernization and expansion of the Porto 
Marghera refinery near Venice, Italy, owned 
by Industrial Raffinazione Oil Minerali (a 
joint subsidiary of AIOC and Azienda Gen- 
erale Italiana Petroli) to raise the capacity 
from 400,000 to 1,000,000 tons per year is pro- 


BP Benzin und Petroleum GmbH at Hamburg. Anglo-Iranian Oil Co. Photo. 
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Columns C4 and C5 at the new Shell Haven re- 
finery which went on stream six weeks ahead of 
schedule last November. 


ceeding, and is due for completion toward the 
end of 1952. New units being added include 
a 12,000-barrel combination atmospheric and 
vacuum unit, a 6,000-barrel thermal reform- 
ing plant, a 1,410-barrel catalytic polymeriza- 
tion unit and plant for the production of in- 
dustrial lubricants. As the site is somewhat 
restricted, tankage is being kept at a mini- 
mum, and it is planned to use as much as pos- 
sible the tanks available in adjacent distribu- 
tion depots. 

Nearing completion at Antwerp is the 
new refinery of Soc. Industrielle Belge des 
Petrolles which is expecting to begin receiv- 
ing shipments of crude in October next. The 
project is a joint undertaking of Petrofina 
and the Belgian subsidiary of Anglo-Iranian 
The plant includes a crude distillation unit, 
visbreaker and thermal cracking unit, re- 
former, redistillation umit, acid treating 
plant, kerosine acid batch washer and cop- 
per chloride treater It is designed for a 
throughput of 30,000 barreis daily, producing 
premium and regular grade gasoline, kerosine, 
gas oil and various grades of fuel oil 

The refinery occupies a site of 375 acres 
on the River Scheldt and adjoins a_petro- 
leum dock capable of accommodating the larg- 


Drawing by F. J. Ferruci for the M. W. Kellogg 
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Ethylene recovery and fractionating equipment at the petrochemicals plant at Grangemouth, Scotland, 
of British Petroleum Chemicals. Cracking stills are at the left of this area with only a fragmentary 
part of equipment shown. Photo courtesy E. B. Badger & Sons Co. 


est ocean going tankers In addition to re- 
ceiving its crude supply by water it is ex- 
pected that 80 percent of the refinery’s fin 
ished products will be distributed largely by 
barge throughout the Benelux area, the re- 
mainder being handled by tank car and road 
transport. 

Satisfactory progress is being made by 
Standard of New Jersey’s Belgian subsidiary 
in the erection of the new Antwerp refinery. 
This plant is designed to supply Esso’s dis- 
tribution requirements in the Benelux re- 
gion. Sand fill is now going on in preparation 
for the pouring of foundations First crude 
tanks will be erected soon Scheduled com- 
pletion date of this plant is July, 1953. 

Details of the progress on Condor’s 30,000 
barrel refinery at Rho, near Milan, Italy, 
were given at the annual general meeting of 
Condor S.p.A. per I'Industria Petrolifera + 
Chimica, held on April 23 

The refinery is connected with the central 
port of Genoa by a 72-mile pipe line with a 
diameter of 12 inches; purchase of materials 
for this line and for the associated tank farm 
at Fegino, Genoa, is almost complete. Con- 
struction of some of the refinery units is in 
progress and it is expected that the refinery 


pleted late this year. 





will be in full operation by the end of 1952 

The Condor refinery will comprise an at 
mospheric distillation plant with a working 
throughput of 30,000 barrels of crude oil per 
day; a catalytic cracking plant with a through 
put of 15,000 barrels per day; recovery, sep 
aration and purification plants for the liquid 
and permanent gases produced by the dis 
tillation and cracking plants; refining plants 
for liquid gas, gasoline, kerosine and white 
spirits, together with a blending plant for 
the addition of tetraethy! lead to the gasoline 
The process design detailed « ngineering, pre 
curement and construction is being princi 
pally handled by E. B. Badger & Sons, bo 
British and American firms participating 

The whole range of petroleum products 
thus be made available to Italy and Cer 
Europe. Of particular importance are 
octane number gasoline and LP Gas for 
mestic and industrial use 

Storage tank capacity amounts to 2,350 
000 barrels A special deep-water dock is 
being constructed in Genoa, where the largest 
ocean-going tankers can discharge cargoes of 
Middle East crude oil to be pumped to th 
refinery 


Please furn to page 130 


Antwerp refinery of Societe Industrielle Belge des Vetroies to be com- 














22 New Alkylation Units Planned 


Petroleum Administration for Defense approves accelerated amortization for 


alkylation plants to cost $36 million. 


a is currently enjoying a 


major resurgence as a result of both increased 
military the challenge of 
the high compression ratio automotive engine. 
This is apparent 
of new plant 
dramatically 


requirements and 


not only in announcements 
but 
in a recent tabulation issued by 
the Petroleum Administration for Defense in 
which the PAD lists applications for ac- 
celerated amortization. These, including facili- 
ties for basic refining, alkylating, production 
of aromatics and other refining and petro- 
chemical operations, amount to more than half 
a billion dollars 

Over this total will go 
for 22 alkylation plants and supporting facili- 
ties ranging in capacities from 164 to 2,500 
barrels per day. A majority of the new plants 
will be located in the Gulf Coast area although 
several listed for the East and West 
well as the Mid-Continent. One 
plant has been approved for Puerto Rico. All 
are recommended for 100 percent accelerated 


construction even more 


seven percent of 


are 


Coasts as 


A large proportion of the proposed increase 
in capacity can be laid directly at the feet 
of the aviation industry which has produced 
the powerful reciprocating engines that re- 
quire 115/145 grade avgas rather than the 
100/130 grade used during World War II 

To produce this grade not only for 
high quality alkylate but also greater produc- 
tion the problem is further 
pounded by the fact that today’s 
require a blend of which approximately 8&5 
percent may be alkylate, the remainder being 
largely composed of isopentane and aromatics. 
This is more than double the 35 percent alky- 
late content needed in World War II 

Thus, although the industry produced some- 
where in the neighborhood of 150,000 B/D of 
alkylate from about 50 plants for a full scale 
war in 1944 (some of these plants have been 
dismantled) current capacity can no longer 
meet the needs of the present cold war, par- 
ticularly one which is hot in Korea and might 
warm up on a worldwide scale at any time. 


calls 


because com- 
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Close-up view of a new-design reactor developed amortization. 


But 
by The M. W. Kellogg Co. 


The production problem is quite clear 


Simplified flow diagram of modern sulfuric acid 
alkylation. 
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additional capacity is not the sole answer. 
Present units must be operated under the 
most desirable conditions in order to produce 
the maximum amount of aviation alkylate 
meeting highest tests. Along these lines, sev- 
eral refining and engineering companies are 
currently attempting to determine the exact 
capabilities of the process as well as its flex- 
ibility. They are studying the effects of vary- 
ing feed compositions and acid strengths as 
well as other variables. 

However, the refiner who today is consider- 
ing alkylation as an addition to his refining 
sequence finds himself in a bit of a quandary 
Shall it be sulfuric or hydrofluoric acid? 
Several current conditions, plus at least one 
possible new development point up the prob- 
lem. 

Add to these, thermal alkylation, now a de- 
clining factor, and a revival of talk about 
ethylene alkylation using aluminum chloride 
or other catalytic material to speed the re- 
action. Unless there is a full scale war, 
matched by an insistent demand for alkylate, 
many refiners today are not interested in C, 
alkylation. Current uses for ethylene in the 
petrochemical fields are too attractive to most 
to arouse their interest. Besides, according 
to certain members of the industry, it’s an 
expensive unit in comparison with the usual 
types. 

The reason for today’s problems does not 
lie in the novelty of the alkylation process as 
such. Its commercial history exceeds a dozen 
years. It’s partly due to the fact that war- 
time demands allowed, or actually forced, re- 
finers to install alkylation plants of one type 
or the other with no immediate throught but 
the unrelaxing demand for super-high octane 
fuel—that, plus the fact that the govern- 
ment was willing to underwrite such expan- 
sion. 

Sulfuric acid alkylation was first on the 
scene as a commercial process. Wartime short- 
ages of H,SO,, plus royalty expenses for cer- 
tain refiners, brought forth the HF opera- 
tion. Both have merits. These are being 
scrutinized from two major standpoints; the 
pure economics of the two processes and their 
relative safety of operation. 

To some refiners, the mere mention of HF 
brings a look of concern. They are not used 
to handling the acid and want no part of it 
if they can avoid it in any reasonable way. 
To others the problem of disposing of spent 
sulfuric acid and the likelihood that the cur- 
rent sulfur shortage will not soon be cured 
poses an equally worrisome dilemma. The 
overall situation is further complicated by 


the fact thal. one process consumes acid, while 
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other, HF, is by and large self-regenerative. 

Actually, assuming a ready supply of sul- 
furic acid and a profitable use for spent acid 
(resale or treating), H,SO, alkylation may 
have an edge on all others. The quality 
yield ratio is high and the initial plant invest- 
ment is lower, two pregnant facts in today’s 
product and tax situation. 

Along these lines a possible new develop- 
ment has been announced by The M. W. Kel- 
logg Company which has long been closely 
associated with sulfuric acid alkylation. Ac- 
cording to a lengthy paper read at a recent 
meeting, Kellogg has in the works a unique 
reconstitution process which may well link 
the bogey of sulfuric acid consumption and 
disposal. Since the consumption of this acid 
costs about 25 cents a barrel of alkylate, this 
promises an economic advantage which might 
well place this process in a dominant position 

Specific indications of how the process 
works have not been divulged. It will suffice, 
for the moment, states Kellogg, to say that 
the reconstitution process is one which may 
be inexpensively incorporated into the normal 
sulfuric acid alkylation process. It is not 
just the addition of one or the other of the 
familiar reconstitution processes currently 
being offered by several chemical processing 
firms. These, although definite answers to 
the problem of sulfuric acid shortage and 
disposal, add considerably to the initial in- 
vestment. 

It is believed that sulfuric acid recovery 
would to a large extent be restricted to big 
operations, big not necessarily in dollars but 
more from the viewpoint of output. Actually, 
the inclusion of one of these would up the 
cost of the normal alkylation plant as much 
as 50 percent with a payout time of anywhere 
up to seven years. 

The new process, assuming it is success- 
ful, would reduce the sulfuric acid cost per 
barrel of alkylate to a fraction of the current 
cost, according to Kellogg process engineers. 

But rather than attempt to look too deeply 
into the crystal ball, it may answer to take 
sulfuric acid alkylation as it stands today. 
The process has definitely taken on additional 
sheen since it first came down the pike 

When it appeared on the processing pros- 
cenium it was concerned solely with butylene 
and isobutane. Now it has been expanded to 
include other olefins such as propylene and 
amylene, although the latter would normally 
have interest only for natural gas processors. 

In addition numerous improvements have 
led to greater capacity at no loss of product 
quality on existing units and lower initial 
costs for new plants. This is by and large 
the result of the new reactor design. 


The simplified drawing shown herewith 
gives a good picture of this Kellogg engi- 
neered alkylation reactor. It has four prin- 
cipal design innovations which are stated to 
contribute to the quality and quantity of the 
alkylate produced. 


Probably the most important is that the 
Kellogg design provides for approximately a 
nine-to-one ratio of isobutane to olefin, a most 
desirable condition, in the reaction zone, the 
three sections of which are shown at the left 
hand portion of the vessel. This is true 
despite the fact that the relation of isobutane 
to olefin as fed to the reactor as a whole is 
less than four-to-one. 


A brief study of the sketch shows how 
this is brought about. Assuming, to simplify 
matters, that the reactor charges fresh feed 
at about 660 barrels per day, this feed, com 
prising a mixture of approximately 300 bar 
rels of butylene and 360 barrels of isobutane, 
is divided into three equal 220 B/D portions, 
each of which is introduced into one of the 
three reaction sections 


To increase the amount of isobutane at the 
points of the reaction, a recycle stream of 
isobutane from the unit's main fractionator 
is fed in at the bottom of the first section 
(see drawing This recycle must be at a 
rate of 800 B/D to provide an over-all four 
to-one ratio between isobutane and olefin with 
fresh feed being charged at 660 B/D 


Adding up the total amount of isobutane in 
the first reaction section it will be found that 
there are 920 barrels to 100 barrels of olefin 
Naturally, since only about 110 barrels of 
the isobutane react with the total olefin pres 
ent, about 810 barrels of excess isobutane is 
carried over into the second section where the 
Thus while 
the total amount of olefin charged each day 
in this typical case is 300 barrels and the 
total amount of fresh and recycle isobutane 
is 1,160 barrels (a ratio of about four-to 
one), the actual ratio at all reaction points is 


reaction cycle starts over again 


better than nine to one 


The advantages of this particular design 
are found in the fact that high ratios and 
concentrations of isobutane are maintained in 
the important reaction zones although the 
total volume of isobutane in circulation is 
relatively low. Therefore high quality alky 
late is produced without adding to pumping 
and vessel costs in order to handle a large 
volume of isobutane. 


The second advantage of this design, a 
cording to its originators, is found in the 
cascade flow of acid and fresh feed from the 
first section onward. Fresh acid is charged to 
the first section and flows through the othe 
two sections before entering the hydrocarbon 
acid-settling portion of the reactor Since 
the olefin-isobutane reaction is a rapid one, 
it is completed in the reaction sections while 
the acid is still relatively high in concentra 
tion. If the operation is planned to feed 98 
percent concentrated acid and withdraw 88 
percent acid, then the average acid concen 
tration in the three sections will be 91.5 per 
cent, a comparatively high concentration 
which results in better quality alkylate 

A third point in the design is the use of 
motor-driven agitators to provide highly 
efficient mixing in the reaction sections. With 
this agitating action, high quality alkylates 
have been produced with a horsepower re 
quirement of 0.028 per gallon of alkylate as 
compared to 0.12 per gallon in reactors which 
do not utilize mechanical agitation, but, in 
stead, rely on jets to mix the components 


A design point of importance is the use of 
auto-refrigeration to keep temperatures low 
Since the reactcr operates with a liquid level, 
heat of reaction is removed by vaporization 
To permit continuous vaporization, a portion 
of the vapors are withdrawn from the top 
of the reactor. This gaseous fraction is com- 
pressed, condensed and returned to the re 
actor. The investment cost for this system is 
much lower than for the outside refrigeration 
emulsion cooling systems 











EXPANSION 


In Western Germany 


By A. M. Stahmer 


Every phase of oil activity is operating at levels far above 


prewar. Domestic crude production is double the 1938 rate 


and crude imports are three times as great. 


More refineries are being placed in operation. 


Tos petroleum industry in Western 


Germany is expanding at a rapid rate in line 
with the general industrial and business re- 
covery in the republic. In 1950 domestic pro- 
duction of crude oil increased a third to 
1,128,000 metric tons (7,897,000 barrels). At 
the same time crude runs to stills increased 
94 percent. Imports of crude rose 139 percent 
to 2,144,000 tons (15,033,000 barrels) in order 
to keep domestic refineries busy. 

Imports of refined products have been tend- 
ing lower as German refineries have been re- 
habilitated. In 1949, for example, imports of 
crude for processing in Germany increased 
795,000 tons while imports of finished prod- 
ucts were about 143,000 tons lower. 

In 1950 the combined increase in domestic 
production and crude imports totaled 1,563,000 
tons. A very large proportion of this increase 
was represented by domestic production as 
may be calculated from the fact that imports 
of refined products decreased 339,720 tons. 
Indicated domestic consumption of petroleum 
and products in Western Germany in 1949 
was 2,969,655 metric tons compared with 
3,988,825 tons in 1950. The increase was about 
34 percent. 

The refining industry in Germany now is 
operating at a rate far greater than before 
World War II. In 1938 the imports of foreign 
crude oil into Western Germany totaled 
778,000 metric tons. Domestic production 
totaled 552,000 tons. The net tolume available 
for refining in Germany was thus 1,330,000 
tons compared with 3,272,000 tons of domestic 
and imported crude in 1950. 

The West German refining industry still is 
being expanded with a goal of 4,720,000 tons 
per year capacity (94,000 B/D) expected dur- 
ing the 1952-53 fiscal year. This compares 


with a prewar capacity of 2,800,000 tons per 
year. 

After completion of construction and equip- 
ment according to schedule, the new petroleum 
refinery of the Ruhrbau Co. in Mulheim began 
operations in April 1951. In May 1951 the 
first completed section reached production at 
the rate of 100,000 tons. It is expected that 
the through-put rate will be raised to 200,000 
tons by August 1951. 

The refinery of the Mineraloel and Asphalt- 
Werke (MAWAC) in Ostermoor near Bruns- 
buttelkoog, which was heavily damaged during 
the war, has now after several years of re- 
construction, resumed operations with a 
through-put capacity of 60,000 tons per year. 
The raw material is imported crude which is 
brought directly to the refinery, which is well 
situated at the mouth of the Northeast Sea 
canal. 

Kleinholz & Co. of Essen, and Kraftstoff- 


Table I 


Tons 
Aramco Crude 
Hydrogenation plant 

Gelsenberg (Vacuum and 

Standard Jersey) 66,700 
Deutsche Vacuum, Bremen- 

Oslebshausen (Socony-Vacuum) 29,800 
Esso, Hamburg-Harburg 26,100 
Badische Anilin-und Soda- 

Fabrik, Ludwigshafen/Rh. 7,200 
Deutsche Erdoel-AG, 

Heide (Holstein) 5,200 


135,000 
Tia Juana Crude 
Esso, Hamburg-Harburg 41,250 
Deutsche Gasolin AG, 
Dollbergen 3,750 


45,000 


Handelsgesellschaft mgH of Berlin have built 
a skimming plant on the Essen Canal Harbor. 
A thermal cracking unit and additional tank- 
age are to be erected this year. The refinery 
went on stream in late March and is treating 
imported crude. At present it has an annual 
capacity of 36,000 tons which is later on to 
be increased to 60,000 tons (1,200 B/D). 

In addition to the products from petroleum 
West Germany has been using considerable 
quantities of benzol for motor fuel. The chem- 
ical industry has been seeking a larger portion 
of the benzol than heretofore and there is an 
active market in the United States which is 
short of benzine for chemical purposes. In 
1950, West German coke plants supplied 
116,188 tons of benzol to the Central Dis- 
tribution Office for Mineral Oil for motor 
fuel blending. This was 4,000 tons less than 
in the previous year. It is anticipated that 
further reductions will be made this year 

This will be more readily accomplished be- 
cause of the recent easing in the tetraethyl 
lead supply situation. In addition to the recent 
250 barrel shipment of tetraethyl lead the 
Associated Ethyl Co. Ltd. of London has let 
the Federal Republic of Germany have another 
80 barrels. Both these quantities have already 
arrived in Germany. Further TEL supplies 
which have lately entered Western Germany 
are two deliveries of 400 barrels and 554 
barrels from the United States. This means 
that 147 barrels only are still lacking of the 
total quantity which was bought with the 
$350,000 which were released some time ago 
for this purpose. 

The shortage of TEL which led to the de- 
terioration of the quality of motor gasoline in 
Western Germany has, for the time being, 
been relieved. Meanwhile $175,000 has been 
released for the import of 685 barrels of lead 
for use during the second ‘quarter 1951. It is 
anticipated that another quota for the second 
quarter will shortly be released. 

The German tanker flect is proving inade- 
quate to bring in enough crude to supply 
domestic requirements, although tonnage 
doubled in the last half of 1950. On December 
31 the German tonnage was up to 90,000 gross 
and since that time three additional tankers 
with a total of 18,669 gross tons have been 
added. Thus the 100,000 tons limit for German 
purchases of tankers, which had been set by 
the Allies on the occasion of the Washington 
conference of foreign ministers, has been 
reached. 

For the regular import of crude from the 
Middle East and South America the Federal 
Republic would require a total tonnage of 
at least 250,000 gross tons (i.e. about 375,000 
tons dw) if no expenditure of foreign cur- 
rency is to be incurred on freights. The 
German industry hopes that existing rules 
for ship building will eventually be dropped 
so that the shipyards, to meet the require- 
ments of West Germany economy, can lay 
down the keels of modern tankers without re- 
strictions as to size and speed. 

Of the nine ocean-going tankers of more 
than 5,000 gross tons which formed part of 
the German tanker fleet at January 1, 1951, 
Deutsche Vacuum Oel AG and Esso each own 
one unit. Vacuum has chartered a further 
vessel. Three tankers each are under charter 
to Shell and BP (or Anglo-Iranian) respec- 
tively. 

The import committee has released a total 
of $3,193,000 from ECA funds for the import 
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Table ll 


German Crude Production During 
February 1951 


Emsland 


Adorf 

Emlichheim 

Georgsdorf 

Lingen 

Ruehlermoor 

Ruehlertwist 

Scheerhorn 1,470 
41,631 

Etzel 496 

Quakenbrueck 

Meckelfeld 

Steimbke 

Eilte 

Suderbruch 

Hademstorf 

Wietze 

Thoeren 

Fuhrberg-Hambuehren 

Nienhagen-Haenigsen 

Wathlingen 

Eicklingen-Wienhausen 

Eildingen 

Hohne 

Wesendorf 

Ehra 

Gifhorn 

Calberlah 

Eddesse-Oelheim 204 

Oberg 796 

Moelme 310 

Broistedt 441 

Hohenassel 1,623 


43,106 

Schleswig-Holstein- Hamburg 
Heide 5,766 
Reitbrook 3,703 





9,469 

Northwest Germany 94,206 
en 

Forst-Weiher 202 

Weingarten 280 

482 

Total 94,688 


of crude from Arabia and Venezuela. This 
constitutes a large proportion of imports 
scheduled for the first quarter of 1951 and a 
portion of the quota for the second quarter. 
The imports consist of 135,000 tons Aramco 
crude from Saudi Arabia and 45,000 tons Tia 
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Juana crude from Venezuela. The quantities 
purchased will be distributed to the various 
refineries as shown in Table I. 

Activity in the producing branch of the 
industry is no less vigorous than in refining. 
In March 167 drilling rigs were operating in 
Western Germany. Drilling has been averag- 
ing about 30,000 meters (about 98,000 feet) 
per month. In January drilling penetration 
was 30,057 meters of which 15,255 meters was 
in development wells, 3,988 meters in step-out 
locations and 10,814 meters in wildcats. Pro- 
ducing wells were completed in Emlichhein, 
Ruehlertwist, Ruehlermoor, Scheerhorn, 
Steimbke, Fuhrberg, Wathlingen, Eldingen, 
Hohne and Heide. 

As was to be expected on account of the 
short month, German crude production during 
February, was below 100,000 tons. Still, at 
3,382 tons the daily average production is 
about 90 tons above that of January. 

Good progress can be reported from the 
fields Eldingen where several new wells took 
up production (clear increase of 1,050 tons), 
Hohne and Scheerhorn where the wells num- 
ber 17 is now also producing. 

In 1950 foreign oil companies produced 21.4 
percent of the 1,118,616 tons of crude oil pro- 
duced in Germany. Privately owned German 
companies produced 63.6 percent of the 
nation’s oil. Government owned companies 
produced 15 percent of the output. Principal 
foreign companies are Deutsche Vacuum Oe¢el 
AG and Gewerkschaft Brigitta. Most im- 
portant of the German private companies are 
Wintershall AG, Gewerkschaft Elwerath, 
Deutsche Erdoel AG, C. Deilmann Bergbau 
GmbH and Itag. The state owned companies 
are Preussag, Deutsche Schachtbau und Tief- 
bohr-GmbH and Braunschweigische Bohrge- 
sellschaft mbH. 

The German oil field equipment industry 
also is resurgent. To satisfy the demand for 
light and easily portable drilling rigs to 
modern design for wells as deep as 2,000 feet, 
the Hermann van Rautenkranz Internationale 
Tiefbohr-Kom. Ges. Itag of Celle has placed 
on the market a cantilever mast which is 
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either trailer-mounted or self-propelled. Power 
plant, slush pump, hoist, cantilever mast and 
rotary table are mounted on a strong movable 
base. The prime mover which, in the self-pro- 
pelled type, also supplies the power for trans- 
portation, is either a water-cooled Hessia 
Henschel engine or an air-cooled Deutz-Diesel 
engine. By means of a five speed gear the 
hoisting speed can be regulated from one to 
16 feet per second. For slushing there is a 
vertical two cylinder piston pump. The speed 
of the rotary table can be adjusted from 35 
to 260 RPM. The mast, which is 40 feet long, 
consists of electrically welded steel pipe 


Table Ul 
German Tanker Fleet as of January 1, 1951 


(Including tank lighters, excluding motor vessels 
for inland water transport) 


Gross 

Units Tonnage 

Bock, Godeffroy & Co., Hamburg 1 513 

Deutsche Fanto Mineraloelindus- 
trie GmbH, Hamburg 1 

Deutsche Vacuum Oel AG, Ham 
burg 

Hinrich Ebeling, Hamburg 

Thomas Entz Tanker GmbH, 
Rendsburg 

John T. Essberger, Hamburg 
Altona 

Haltermann & Co., Hamburg 

Hamburger Tank-Reederei, 
Hamburg 

Hansa-Tank-Reederei GmbH, 
Hamburg 

Carl W. Hanssen, Hamburg 
Blankenese 

Leth & Co., Hamburg 

Paul Lindenau, Hamburg 

Oelwerke Julius Schindler 
GmbH, Hamburg 

Norddeutsche Reederei GmbH, 
Hamburg 

Walter Rau, Neuss on Rhine 
teederei Eugen Friederich, 
Bremen 

J. A. Reinecke, Hamburg 

Stettiner Oelkontor K. Mattern, 
Hamburg-Blankenese 

Hugo Stinnes, Hamburg 

Waried Tankschiff-Reederei 
GmbH (Esso) Hamburg 

Juergen Weitert, Hamburg 


Owner 
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While there has been a steady rise in German crude production the increase in crude runs to stills and imports of foreign oils has 
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m much more rapid. 





A T the present time, the only users of jet 


aircraft are the military services. This is a 
fundamental factor in any consideration of jet 
fuels. It is true there are prototypes of com- 
mercial jet transports flying, and it has been 
announced that 
Corp. will begin using jet transports on its 


British Overseas Airways 


London-Rome-Cairo route this winter. Never- 
theless, introduction of jets on commercial air 
routes will be gradual, and it is fairly safe to 
predict that it will be another ten years be- 
fore they begin to supplant piston engine air- 
craft. Thus, while the commercial operators 
do have a fairly general idea of the type of 
jet fuel they would like to use, it will be the 
air force and the navy who will set the speci- 
fications of the fuels that will generally be 
used 

Since the services are primarily interested 
in availability in the event of an all-out war, 
while the commercial operators are con erned 
with economy, there has already developed a 
difference between the services’ concept of the 
ideal fuel and that held by the airlines. In 
the long run, the difference will probably be 
academic, because the airlines will be using 
engines designed for military aircraft and, 
once jet fuels become a large volume product, 
there will be no point or economy in the dis- 
tribution of more than one grade. The recip- 
rocating engine, of course, was susceptible to 
fuel quality, and it became necessary to man- 
ufacture and distribute different grades for 
different engines. Today, for example, there 
are five grades of aviation gasoline on the 
market. Fortunately jet engines do not re- 
quire special fuel grades for different engine 
types. In fact, the jet engine is extremely 
catholic in its taste for fuels, although the be- 
lief that it would run on anything that would 
burn is no longer acceptable. To perform at 
the high degree of efficiency required in mod- 
ern high speed aircraft, the properties of jet 
fuel, such as vapor pressure, viscosity and dis- 
tillation range, must be fairly carefully con- 
trolled, but the necessity of synthetic com- 
ponents, like the alkylate in aviation gasoline, 
does not exist with jet fuels at this time. This 





Specially rigged United States B-50 
Superfortress bomber powered with 


Pratt & Whitney 


J-57 Turbo-Wasp 


housed in a retractable nacelle. 


General commercial use of jet fuels 


still is ten years in the future. 


Until 


then military specifications will regulate 


the qualities of fuels to be manufactured. 


greatly simplifies their manufacture, for the 
erection of special facilities is not required 
It is to be hoped that severe physical limita- 
tions on the properties of jet fuel will not 
develop, for they would only increase the cost 
of manufacture. 

From an historical viewpoint, the Germans 
flew the first jet propelled airplane, a Heinkel 
178. on August 27, 1939, four days before 
Hitler invaded Poland. It was not until almost 
two years later that the Whittle engine in 
England made its first flight. However, the 
jet engine in the United States is based on the 
pioneering work done by Sir Frank Whittle 
and, today, engines of British design are being 
built in the United States. The British de- 
veloped their engines on the kerosine used for 
illuminating purposes, and the British jet fuel 
specification D. Eng. R.D. 2482, is written 
about this kerosine. Jet aircraft of the Royal 
Air Force, as well as those of the air forces 
of Sweden and France, use fuel meeting this 
specification. In the United States, a similar 
type of fuel, meeting specification MIL-F- 
5616, has been used. Chief difference between 
this fuel and the British fuel are the flash point 
of 110°F. and a freezing point of 76°F., while 
the British specification is less restrictive ir 
calling for a flash point of 100°F. and a freez- 
ing point of 40°F. 

The British, in considering the military ap- 
plication of jet aircraft, have concentrated for 
the most part on fighters designed to protect 
the British Isles. In the United States, jet 
fighters also play an important role, but con- 
siderable attention has also been given to the 
strategic bombing of the enemy’s territory. 
This, of course, requires long range bombers 
like the B-36 and the B-47. The B-36 has six 
reciprocating engines and four jets, while the 
3-47 has six jet engines. Use of aircraft of 


this type in large numbers, such as were used 
over Germany during the last war, could re- 
quire astronomical quantities of fuel. For ex- 
ample, during World War II, aircraft fuel re- 
quirements reached a peak of 20 million gal- 
lons a day. In any future conflict, assuming 
that jet aircraft were employed on the same 
scale as reciproating engines in the last war, 
the daily requirement for fuel could be as high 
as 90 million gallons per day. In other words, 
nearly half the present crude oil produc tion in 
the United States would be diverted to jet fuel. 

This is the reasoning that has prompted the 
military in the United States to attempt to 
find a jet fuel that would be available in these 
quantities, should the need arise. Kerosine 
production in 1949 averaged about 11 million 
gallons a day, or about five percent of the 
total crude input to refineries in the United 
States 
crude oil, it might be possible to convert 10 
percent of our crude production to kerosine, 
but this would only yield 20 million gallons 
a day at present rates of crude production 


By adjustments in the processing of 


So far, no method has been de veloped for eco- 
nomically synthesizing kerosine, a straight- 
run distillate, 
oil. 


from other fractions of crude 


The answer to increased availability was to 
combine fractions of the crude, boiling from 
150°F. to 600°F., into a specification MIL-F- 
5624, formerly known as AN-F-58. A speci- 
fication of this type includes the gasoline, 
kerosine, and gas oil fractions and can divert 
up to 50 percent of a barrel of crude to jet 
fuel production. While it meets the problem 
of availability, there are certain objections, 
not the least of which is what becomes of 
other forms of fransportation if all petroleum 
fuels are diverted to jet fuel production 

(Please turn to page 94) 
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The perpetual motion of oil on its complicated journey from field to 
filling station is being accelerated constantly by Anglo-Iranian’s 
international transport organisation. Above is a view of an oil-loading 


jetty where tankers are now loaded at more than 26,800 barrels per hour. 


Many famous international airlines 
are regularly served by the BP Aviation 


Service 


A roadside filling station 
‘East of Suez’. 
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The first cargo of oil arrived in February this year at Anglo-Iranian 

new deep-water, off-loading installation at Finnart on Loch Long, 
Scotland. From here the oil makes a coast-to-coast journey by 
pipeline to Grangemouth refinery. 


First and Biggest 


oil producers in the Middle East since 1912, Anglo- 
Iranian Oil Company and its associated companies 
also operate thirteen refineries in Europe, Middle East 
and Australia; their sales organisation includes major 
marketing or supply interests in Europe, Asia, Africa 
and Australasia, with international ships’ bunkering 


and aviation services. 


This shield is the symbol of 
the world-wide organisation of 


ANGLO-IRANIAN OIL 


COMPANY, LIMITED 


Britannic House, Finsbury Circus, London, E.C 2 


REPRESENTATIVE IN U.S.A. 
W. D. HEATH EVES, 610 Fifth Avenue, New York 20, N.Y 
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Service based on Production ... Cyanamid's 
plants at Ft. Worth, Texas, and Michigan 
City, Indiana, offer prompt service to all 
refining areas. 
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Service based on Research... endless laborator / B« } 
“helps. dev : EYE, CrVlmce eo 6 6 


work helps develop catalysts suited to each 


refiner's needs 
‘ " 


Service based on Experience ...Cyanamid’s knowledge of 
the refining industry forms the basis for sound judgment in 
helping customers solve their catalyst problems. 





Cyanamid’s technical service for the users of AEROCAT® Synthetic 
Fluid Cracking Catalysts is more than just files, reports, and slide rules. 
Much more. It represents a group of experts who are intimately 
acquainted with refinery operation and know fluid catalysts backwards 
and forwards. 


With these men, it’s what you can’t see in their brief cases that’s most 
important—knowledge, vision, and the ability to follow your problem 
through to its solution. 


Backing this personal service is Cyanamid’s long record of plant expan- 
sion and catalyst improvement to meet the petroleum industry's needs: 


1942... Cyanamid starts production of synthetic fluid cracking catalysts 
at Ft. Worth to help refiners meet the demand for high octane fuel. 


1946...Cyanamid expands Ft. Worth plant. 


1946...Cyanamid becomes the first company to manufacture micro- 
spheroidal cracking catalysts on a commercial scale. 


1948...Cyanamid expands production of MS catalyst at Ft. Worth 
in anticipation of growing demands. 


1951...Cyanamid builds new MS plant at Michigan City, Indiana, as 
refining demands continue to grow. 


horteut to Cat Crackina Effiere. 


When A Performance Counts... 


Call on Cyanamid 


Vision, Experience, Facilities, Service ...is the combination that en- 
ables Cyanamid to produce better chemicals for the petroleum industry: 
AEROLUBE® Additives for motor oils...AERO* Specialty Catalysts 
for chemical processes...Gasoline Dyes and Drilling Mud Chemicals. 
To learn more about these products and how they can help you... 


send today for samples and literature. *Trade-mark 





AMERICAN Granamid COMPANY 


PETROLEUM CHEMICALS DEPARTMENT, Div. WP7 
30 Rockefeller Plaza, New York 20, N. Y. 
In Canada: North American Cyanamid Limited, Toronto and Montrec! 








However, a more pressing objection to this 
specification has been the losses in this type 
of fuel that can be expected at high altitudes, 
as a result of its high vapor pressure of five 
to seven psi. A comparison of these losses, 
compared with those of a kerosine type fuel, 
when both fuels are at an initial temperature 
of 120°F., is given in Table I. It might be 
assumed that the low temperatures at high 
altitudes would alleviate the situation, but the 
rapid rate of climb of jet aircraft, up to 10,- 
000 feet a minute, gives no chance for cooling. 
In fact, the high speed of jets causes a rise 
in temperature in the aircraft, owing to the 
compressibility of the air. For example, a 
temperature rise of 64°F. results at a sus- 
tained speed of 600 mph and at 800 mph it is 
114°F. As a result, fighter aircraft employ 
special, high capacity refrigeration units to 
cool the cockpit. 


TABLE 1 
Comparison of Evaporation Losses 
For Turbine Fuels 
Evaporation Loss 
Altitude % By Weight 
(In Fleet) Kerosine Mil-F-5624 
10,000 
20,000 
30,000 
40,000 
50,000 0.2 
60,000 1.0 
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Fuel losses are also aggravated by the sud- 
den release of dissolved air, which gives rise 
to foaming. Fuel spills out through the tank 
vents, and vapor lock may occur in the fuel 
lines. Suggestions for overcoming these diffi- 
culties include pressurization of the fuel tanks 
and refrigeration of the tanks. Engineers 
point out, however, that to pressurize a fuel 
tank to five psi maximum pressure would re- 
sult in a weight penalty for the aircraft of 
0.3 pound per gallon. If refrigeration is used, 
the increase in weight is only about 0.1 pound 
per gallon, but the radiators or heat ex- 
changers necessary would result in a drag 
upon the aircraft that would be staggering. 
Another proposal has been to cool the fuel on 
the ground before takeoff, but if this method 
were used to restrict the fuel loss in a typical 
fighter to two percent at 50,000 feet, ten tons 
of ice would be required. 

Since the alteration of the aircraft to han- 
dle high vapor pressure jet fuel seems out of 
the question, consideration is being given to 
a new military specification calling for a fuel 
with a lower vapor pressure. Details of this 
specification have not yet been decided, but 
it is understood the vapor pressure will be 
2.0-3.0 psi. While this will restrict the avail- 
ability to some extent by excluding some of 
the gasoline fraction, it will result in a fuel 
that will be relatively free from evaporation 
losses. 

As was mentioned before, the chief concern 
of the commercial operators is low operating 
cost, and consequently they are concerned 
more over the price of the fuel than its avail- 
ability in large quantities. Their position can 
be understood by realizing that 20 percent or 
more of the cost of airline operation is at- 
tributable to fuel. At the same time, the de- 
mand for aviation gasoline for civilian pur- 
poses in the United States is only 0.8 percent 
of the total domestic petroleum demand. The 
question of fuel for turbine-powered trans- 
ports was thoroughly reviewed by the airlines 
at a symposium held by the International Air 
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Transport Association in Asbury Park, New 
Jersey, in May 1950. 

Representatives of the petroleum industry 
also participated in this discussion in which 
it was agreed that the most suitable fuel was 
a straight kerosine meeting the British speci- 
fication D. Eng. R.D. 2482. In addition to 
being generally available throughout the 
world, and, therefore, precluding the necessity 
for the erection of special facilities for han- 
dling it, this-fuel was coneidered to offer a 
greater margin of safety than fuels of the 
high vapor pressure type. The latter type fuels 
form explosive mixtures under conditions nor- 
mally encountered on the ground, while the 
explosive limits of kerosine are from 100°F. 
to 165°F., at atmospheric pressure. 

It was also brought out that kerosine has 
125,800 Btu’s per gallon, compared with 119,- 
800 Btu’s per gallon for high vapor pressure 
type fuels. Since high-speed aircraft will em- 
ploy thin wings, the space for storing fuel 
will be limited, and a high Btu content per 
unit volume is considered desirable. However, 
this consideration is of more concern to the 
military services, for military aircraft are 
definitely volume limited. A commercial trans- 
port that is volume limited is not apt to be 
economical to operate. 

One of the major objections to kerosine as 
a jet fuel is its freezing point of 40°F. The 
U. S. specification MIL-F-5616 for a kerosine 
type fuel calls for a freezing point of 76°F., 
which is the required freezing point of most 
petroleum products used in aircraft. How- 
ever, the commercial operators were of the 
opinion that the freezing point, in most cases, 
would not be a serious deterrent to the use 
of a fuel meeting .he British specification. 

Looking for a moment at other possible 
fuels for turbine-powered aircraft, it will be 
seen that furnace or Diesel fuel is attractive 
from the point of view of available energy 
and relative cost. These fuels contain approxi- 
mately 133,000 Btu’s per gallon, and cost 
about 20 percent less than kerosine. They can 
be burned in most jet engines, but their high 
pour point (50°F) makes them difficult to 
handle in aircraft fuel systems under the low 
temperatures that are encountered in normal 
service. The residual stocks in light and heavy 
fuel oil would probably adversely affect the 
combustion characteristics of these fuels in 
aircraft turbines, although they are being 
used successfully in the turbines on railroad 
locomotives. The 20°F. pour point of heavy 
fuel oil is, of course, a serious disadvantage, 
and it is doubtful that means could be found 
for overcoming it. 

Speaking recently before a meeting of Mid- 
west oil men, T. J. Apjohn, assistant director 
of refining for the Petroleum Administration 
for Defense, indicated that in the future more 
restrictive requirements may be placed on jet 
fuel. In particular, he mentioned that it may 
be necessary to use all straight run material 
to reduce carbon deposition in engines and to 
increase the stability of the fuel in storage. 
In view of the necessity of choosing a fuel for 
military purposes having maximum availabil- 
ity, it is difficult to see how it would be pos- 
sible to exclude crackea stocks. Other methods 
will have to be developed to improve combus- 
tion and storage stability. 

In the immediate future, suppliers can ex- 
pect the military services to call for supplies 
of a two-three pound Reid vapor pressure fuel 


meeting the new specifications, commonly 
known as JP-4. These will be used for current 
operations, and also for the stock-piling pro- 
gram. The limited commercial requirements 
for jet fuels within the next few years will be 
met by kerosine. By the time commercial jet 
transports are in wide use, considerable ex- 
perience will have been obtained as a result 
of military operations, and it is expected one 
grade of fuel will be sufficient for all types 
of jet aircraft. 





Halverson Joins Scurry 

Alfred E. Halverson of Toronto has been 
elected to the board of directors of Scurry Oils 
Ltd. of Calgary. Prior to his retirement from 
Imperial Oil Ltd. in 1950 Mr. Halverson’s ex- 
perience included marketing re-organization 
of oil companies in the United States, England 
and Australia. In 1934 he became Imperial’s 
general manager of marketing operations 
throughout Canada, at which time he was 
elected to the board of directors. In 1945 he 
relinquished his duties in the marketing end 
and became contact director for a number of 
corporate departments of Imperial’s executive 
office. At the time of his retirement from the 
Imperial Board, he was also a director of the 
Interprovincial Pipe Line Co. 


Heads Apparatus Marketing 
Division 

William V. O’Brien, a commercial vice- 
president of General Electric Co., has been ap- 
pointed manager of the firm's apparatus mar- 
keting division. Formerly assistant manager 
of General Electric marketing policy, he suc- 
ceeds Chester H. Lang, vice president, who 
now heads the firm’s public relations organiza- 
tion. In his new capacity, Mr. O’Brien will 
direct marketing activities of the company’s 
largest business, apparatus, which produces 
equipment for generation, distribution and 
utilization of electrical power for utilities, 
transportation, general industry and govern- 
ment agencies. 


Buys Two Tankers 

Sinclair Refining Co. has completed plans 
and specifications for two new ocean-going 
tankers, and awarded the contract for con- 
struction to the Bethlehem Steel Corp. The 
vessels will be built at the Sparrow’s Point 
plant near Baltimore. 

The specifications provide for tankers of 
size, speed, flexibility and draft giving ready 
access to all ports now used in the company’s 
coastal and nearby foreign trade, and call for 
an over-all length of 600 feet, breadth 78 feet, 
depth 44 feet, and deadweight of 25,000 tons 
on 33 feet 3 inch draft. The vessels will have 
a cargo carrying capacity of 210,000 barrels 
of gasoline or 175,000 barrels of crude oil. 
They will have a normal shaft horsepower of 
12,500 which will give a trial speed of 171% 
knots. 


Marine Terminal Opened by 
Atlantic 


A modern marine terminal has been com- 
pleted by The Atlantic Refining Co. on Chelsea 
Creek, Revere, in the greater Boston area. 
Facilities permit an average discharge rate of 
12,000 barrels per hour, enabling the tankers 
to unload their cargoes in approximately 10 or 
12 hours. 
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The Petreco Electrosphere Desalter 
illustrated above is one of eight sep- 
arate Petreco installations in the 
Gulf Oil Corporation refinery at Port 
Arthur, Texas. Gulf also uses Petreco 
Desalters in its refineries at Philadel- 
phia and Pittsburgh, Pennsylvania, 
Toledo, Ohio, and at Fort Worth 
and Sweetwater, Texas. These re- 
peated installations by arefiner with 
Gulf's acknowledged leadership and 
tefining know-how speak for them- 
selves. If you want the best in 
desalting equipment, engineering, 
service and performance — specify 
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PETRECO. Assure your refinery of 
more economical operations with 
Minimum Residual Salts and Solids 
Less Furnace Plugging 

Less Exchanger Plugging 


Reduced HCl Corrosion in Topping 
Section 


Clear Water Bleed 
Waste Oil Recovery 


Trouble-free, Automatic Operation 
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PETRECO OFFERS COMPLETE 
DESALTING SERVICE 
AND FACILITIES 


PETROLEUM RECTIFYING COMPANY 
5121 So. Wayside Dr. 
1390 E. Burnett St 


, Houston 3, Texas 
, Long Beach, Calif 


PETR E<O 


SPECIALIZED 


PETROLEUM PROCESSES! DESALTING 


| DEHYORATING 








Oil Refineries of the World 


The tabulation below has been prepared to show the present capacities and 
status of oil refineries outside the United States where such information is 
available. No data is given on U.S.S.R. plants or refineries in nations domi- 
nated by the Russians. Capacities are in barrels per day. Key to type of 
plant: S-Skimming; L-Lubricating; A-Asphalt; C-Cracking; Comp.-Complete. 


Summary of Refinery Capacities Name of Company Plant Location Crude Type Cracking 
Operating or Operable Capacities, July 1, 1951 ; : Australia: 


Crude Capacity Cracking Capacity — Oil & Refineries 
Country No. Plants Barrels Daily Barrels Daily Semaneiet on a! 


Argentina . aaa 17 155,700 58,020 fineries Ltd. Laverton, Victoria 2,500 S$ _ 
Australia yer 5 20,600 1,500 National Oil Pty. Ltd. Glen Davis 1,500 SC 1,500 
Austria ... , 9 29,510 7,340 Shell Co. of Australia 

Bahrein Island .............. 1 155,000 31,500 Ltd. Clyde 
Belgium ..... da 7 47,000 15,200 Vacuum Oil Pty. Ltd. 

Bolivia ears : cations ‘ 10,350 — (Standard-Vacuum) Altona 2,500 SL 


Brazil .... es Lanewsuaaes 5 4,750 —_ “ Plan 1,500 B/D Platformer to be completed December 1951. 
British Borneo sade 38,000 — . 


Burma ‘ : ; 3,500 _ ! 

Canada I i ‘ 405,100 183,900 Austria: 

Chile . saa 3 360 _ Vacuum Oil Co. Kagran 2,100 SLA 
China Jetdaeweewe 18,350 4,500 A.G. der Shell-Florids- 

Colombia iiceaeeibetdee 2 32,900 - dorfer Mineraloelfabrik Floridsdorf 3,000 SLA 
Cuba . : ; P } 7 300 1,100 Oesterreichische Mineral- 

Denmark .. , ; j 775 -- oelwerke (Soviet) Lobau 4850 5S 
Ecuador vanes ‘ 5,700 - Benzin-Benzolverband ; 
Egypt .... ‘ enipata { 47,000 6,400 (Soviet) 

Fire oe 600 —_ Deutsche Erdoelwerke 
France a : ; 359,200 15,700 (Soviet) Schwechat™ 5,000 Comp. 
Germany suhak : 12,590 22,200 (Austrian Trusteeship) Ebensee” 1860 S 
Hungary * sua dete Gen 23,425 ~- Deutsche Gasolin A.G. 
India Pe ee 5,500 1,5€0 (Soviet) 

Indonesia Dee ; 3 167,000 56,000 Donau Oe! G.M.B.H. 
Iran , ee iaeen 2 572,100 130,000 (Soviet) 

Iraq EPP EOE : 9,500 -— German Government 

Israel Es 83,000 33,C00 (Austrian Trusteeship) Hauskirchen” 1400 § -- 
—_ tee . ‘ 162,200 11,500 ™ Located in the Austrian Federal Province of Lower Austria (Nieder- 
Japan : : 68,356 7,471 oesterreich), presently occupied by the Soviet Army. 


neon tee yng ™ Located in the US Zone of Austria, in the Austrian Federal Province 


Sydney” 6,000 SA 





8,100 SA _ 


Voesendorf”’ 2,100 SLA 


Korneuburge™ 4000 §S 


Moosbierbaum“’ 5,200 SC 3,500 


“reo 299,000 33 000 of Opps Austria (Oberoesterreich) ; refineries are not in operation at present. 
Netherlands . “97. 0 33,400 Note: Soviet-operated refinery figures are estimates, not officially verified. 
Netherlands W é 627,000 392,970 


Norway . 1,000 — Bahrein Island: 
Pakistan 


Peru . ‘ Sass read Bahrein Petroleum Co. Persian Gulf” 155,000 SCA 31,500 
Poland * 3 15,000 pi ™ 15,800 B/D Fluid catalytic cracking, 15,700 B/D thermal. 
Portugal ...... 7,000 eee 

Romania * aoe : 132,750 37,850 4 e 

Saudi Arabia .... — Belgium . 

South Africa 2,000 “Albatros” S.A. Belge 

Spain ; 4,000 pour le Raffinage de : : 

Sweden 1,000 Petrole Antwerp, Kiel 3.500 
Switzerland fe Belgian Shell Co. S.A. Ghent” 1,800 
Trieste . ilies Compagnie Industrielle 

Trinidad 105,000 35,000 “Atlas” S.A. (Esso) Hoboken-Antwerp 2,000 
Turkey ..... 420 in Raffinerie Belge de Pe- 

United Kingdom 

1.S.S.R.* , 


_ 


472,900 62,000 troles Antwerp 7,000 SC 2,000 
US 800,000 300,000 Raffineries et Distilleries 
3,900,000 3,980,000 Anversoises S.A. “Ra- f 
nas ee 25,200 2,000 dian” Antwerp 1,700 § — 
Venezuela : : 330,150 77,000 Soc. Industrielle Belge des 
ugoslavia Be AAT « f 11.000 600 Petroles S.A. Kruisschans-Anvers” 30,000 sc 13,200 
a Tankage et Transport S.A. Antwerp 1000 § — 
TOTALS ” a ‘ 2 590,066 5,552,151 ™ Operated on topped crude. 
WESTERN HEMISPHERE... : ,876,010 4,765,990 © To be completed the fourth quarter 1951; reforming 6,000 B/D. 
fASTERN HEMISPHERE. 237 3.714,056 786,161 Esso Standard Refining S.A. building 25,000 B/D plant at Antwerp, to 
be completed Jan. 1953. 


Pa 2 
Se de eNO 


United States 
Uruguay 


* Estimated. 


Bolivia: 
N fC i Crate Eyee Cracking Yacimientas Petroliferous 
Name of Company Plant Location Capacity Plant Capacity Sicutien Golicienas Citimetine 
Argentina: Sucre 





Cia. General Asfaltos Wilde (B. A.) 370 L — 7 
Esso Refinadora de Pe- Brazil: 
troleo Campana (B. A.) 18,000 Comp. 9,100 Consuelho Nacional do Pe- 
Bahia Blanca 6,000 SC 2,200 troleo”’ Bahia 150 
Manuel Elordi 1,100 § — Mataripe” 2,500 
Dadin 400 ~ Destilaria Rio Grandense 
Condor Avellaneda (B. A.) 1,000 _— de Petroleo S.A. Rio Grande 300 
Diadema Argentina S.A. Industrias Matarazzo de 
de Petroleo Buenos Aires 18,000 SC 8,000 Energia S.A. Sao Paulo 500 
Ferrocarrilera de Pe- Ipiranga S.A. Cia Bra- 
troleo C. Rivadavia 6,000 . 2,000 zilena de Petroleos Rio Grande” 1,300 LA -—- 
La Isaura Bahia Blanca 1,600 1,000 


oterro y Ps : = ate ‘ “4 ™ Consuello will erect a 45,000 B/D plant at Cubatao, near port of Santos. 
— Ay — Ae m ‘ > Ae bry > i Completion planned for 1954. Consideration is being given to two other 
Ultramar S.A.P.A. Dock Sud-Avellaneda projects: a 45,000 B/D plant at Belem, Para, and a 40,000 B/D plant for the 
(B. A.) 6,000 Comp. 2,600 State of Rio de Janeiro. i ver 
Y.P.F. (Enoe) Puerto La Plata 72,000 Comp. 23,000 @ capacity of this plan is to le doubled by June 1952. 
San Lorenzo (Santa Fe) 17,000 SC 6,200 A new 5,000 B/D refinery will be completed in Dec. 1952. : 
Lujan de Cuyo (Men- Refinaria e Exploracao de Petroleo Uniao is to build 20,000 B/D plant in 
doza) , 5.000 Sc 3,000 Santo André, Sao Paulo. Planned for completion in 1952. 
Chachapoyas (Salta) 1900 Sc 950 _ Refinaria de Petroleos de Manguinhos to build 10,000 B/D plant at Man- 
Plaza Huincul (Neu- guinhos, Rio de Janeiro, planned for completion in 1952. 


quen) 1,300 SC 570 (Please turn to page 98) 
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ENGLISH ELECTRIC 


dual-fuel engines 








Economical power Running on Town, Natural, Producer or Sewage Gas 
from fuel oil or gas (Methane), these units require the minimum quantity of 
= 


fuel oil for pilot injection, and give the same output on 


gas of a high calorific value as on fuel oil. Changeover 


Outputs from 132 b.h.p. from gas to oil is automatic if gas supply fails. 





The ENGLISH ELECTRIC Company Limited 
QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
Diesel Engine Division, Rugby 


WORKS: STAFFORO PRESTON aucer BRADFORD Liverroot 
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Name of Company 
British Borneo: 
Sarawak Oilfields Ltd. 


Plant Location Cracking 


Lutong, Sarawak 


Burma: 


Burmah Oil Co. Chauk 
Rangoon 


Nathsingh Oil Co. Ltd. Yenangyaung 


Chile: 
Johannsen, C. H. 
Maritano, Miguel 
Soc. Establecimientes - 
Quimicos Vina del Mar 175 =«€6S -— 
Empresa Nacional Del Petroleo is studying a proposal to erect a 16,000 
B/D refinery with a 6,400 crude capacity and 3,000 reforming capacity. 


Coquimbo 125 
Taleahuano 60 


China: 


Chinese Petroleum Corp.’ Kaoshiung, Taiwan 18,350 SCL 4,500 
“’ Construction work temporarily suspended on 3,000 B/D vacuum flash 


unit 70 percent completed. Dewaxing unit 80 percent completed, estimated 
date of completion July 1951. 


Canaaa: 


Anglo-Canadian Oils Ltd. Brandon, Manitoba 2,300 
British American Oil Co. 

Ltd. Edmonton 5,750 
Montreal! East 40,000 
Clarkson, Ont. 12,700 
Moose Jaw, Sask.‘ 6,000 
Calgary, Alberta 7,200 2,500 
Canadian Oi] Companies, 

td.” Petrolia, Ont. 4,000 ; 2,000 
Excelsior Refineries, Ltd. Lloydminster 3,000 
Gas & Oil Refineries, Ltd. Hartell, Alberta 2,500 
Hi-Way Refineries Ltd. Rosetown 350 

Saskatoon 2,800 
Husky Oil & Refining Ltd. Lloydminster 7,500 
Imperial Oi] Ltd. Calgary 9,200 
Edmonton“ 20,700 
Halifax 22,000 
loco, B.C. 12,000 
Montreal! East” 44,000 
Norman Wells 1,250 
Regina 20,000 
Sarnia” 55,500 
Winnipeg 10,8C0 


1,500 


600 


— 


4A: 
> + 


4,600 
8,500 
10,000 
2,750 
23,700 
9,700 
27,000 
3,100 
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a 
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McColl-Frontenac Oil Co. 
Ltd. Montreal East 43,000 
Toronto 12,000 
Moose Jaw Refineries Ltd. Moose Jaw, Sask. 1,500 
New Brunswick Oil!fields 
Ltd. Weldon, N.B. 300 
North Star Oil Ltd St. Boniface, Manitoba 5,000 
Northern Petroleum Corp. 
Ltd Kamsack, Sask. 700 
Radio Oil Refineries Ltd. East Kildonan, Man. 1,000 
Saskatchewan Federated 
Coop. Ltd. 
Shell Oil Co. of Canada 
Ltd. Montreal East” 
Shell Oil Co. of B.C. Ltd. 
Standard Oil Co. of B.C. 
Ltd. 


20,500 
7,000 


LR 


1,100 


nn 
~ 


RnR 


Regina, Sask. 5,900 


vai 
~ 


2,450 


25,000 


17,500 
Shellburn, B.C. 7,000 


3,0C0 


~~ 


Stanovan, B.C. 8,350 — 
Trinidad Leaseholds Ltd. Port Credit, Ont. 5,500 3,000 
Wainwright Refineries 
Ltd. Wainwright, Alberta 300 
Includes 16,900 B/D catalytic cracking. 

* Crude capacity to be increased to 15,000 B/D; catalytic cracking 4,400; 
thermal cracking 1,500 B/D; cat. poly. unit and coking unit—approximate 
completion date, early 1952. 

™ Complete new refinery, Froomfield, Ont.; Badger Atm. and vac. crude 
dist. with vis-breaking UOP Platformer with rerun for av. gas; Kellogg FI. 
cat. cracker with gas processing and cat. poly, new iendiog and unloading 
wharf to be completed Mar. 1952. 

” Catalytic cracking unit, 10,000 B/D, fluid type, probable completion 
Jan. 1953 

™ Cat. cracking capacity 12,200, reforming 3,000 B/D. 

” Under construction, 46,500 B/D crude oil distillation unit to replace 

31,000 B/D obsolete equipment and fluid catalytic cracking unit with a ca- 
pacity of 23,250 B/D, probable completion Dec. 1952. 
10,000 B/D fluid cracking unit. 


Colombia: 


Colombia Petroleum Co. 
Tropical Oil Co. 


Cuba: 
Cia. Exploradora de Pe- 

troleo Jarahueca § ~- 
Cia. Petrolera Jarahueca Jarahueca 
Cuban Oil Ref. Co. Cabaiguan ane 
Destiladora Jarahueca Santa Clara 5 _ 
Esso Standard Oil Co. Belot 5, Comp. 1,100 
Union Gas Co. Bacaranao : — 


Petrolea 900 
Barrancabermeja 32,000 


Denmark: 

AA/’S Kalundborg 
Olieraffinaderi 

Dansk Minerololiefabrik 

L. C. Glad & Co. 


Kalundborg 
Copenhagen 
Copenhagen 


Name of Company 
Ecuador: 


Anglo Ecuadorian Oil- 
elds Ltd. 
Manabi Exploration Co. 


Plant Location Type Cracking 


La Libertad 5,000 
Cautivo 700 


Egypt: 
—_ Egyptian Oil Fields 
t 


utd. 38,000 SCA 6,400 
Reffinerie de Petrole du 
Government Suez 9,000 
Eire: 
Cork Harbour Oil 
Wharves Ltd. Haulbowline Is. Co. Cork 600 


France: 


Compagnie Francaise de 
Raffinage Gonfreville |'Qrcher 52,00 sc 4,000 
La Mede” 47,000 SCA 3,000 
Compagnie de Raffinage 
Shell-Berre Petit-Couronne 38100 Comp. 4,000 
Pauillac 6,700 SA - 
Berre 57,000 Comp. 4,500 
Pechelbronn SAEM Merkwiller 1,600 Comp. 200 
Raffineries Francaises de 
Petrole de |’Atlantique Donges” 17,500 S$ 
Raff. de Petrole de la 
Gironde 
Ste Cherifienne des Pe- 
troles Petitjean (Morocco) 1,300 
Ste Generale des Huiles 
de Petrole 


Bec d’Ambes 18,000 


L’Avera 36,000 

Dunkerque” 7,500 S$ 

Socony Vacuum Francaise N. Dame de Gravenchon 15,000 Comp. 

Frontignan® 20,000 § 

Standard Francaise des 
Petroles Port Jerome“ 41,000 Comp. 

La Mailleraye 500s 

Planned for fourth quarter 1951: 2,500 B/D lube units. 

* Planned for 1953: 10,000 B/D cat. cracker. 

™ The crude capacity will reach 24,500 B/D in 1951. 

“ Planned for fourth quarter 1951: 26,000 B/D atmospheric-vacuum 
distillation unit, 6,000 B/D thermal reformer, propane deasphalting-furfurol 
extraction, MEK dewaxing units. 

™ Planned for 1951: 10,000 B/D cat. cracker. 

“ Planned for fourth quarter 1951: propane deasphalting and propane 
dewaxing. For 1953: 10,000 B/D cat. cracker. 

“Medicinal a. technical white oils, greases and special products. 


” 


‘ 


Hawaiian Islands: 


Pacific Refiners, Ltd. Honolulu, Oahu" 3,000 A 
” Additional tankage, fractionation towers, etc., estimated completion 
July 1951. 


India: 
Assam Oil Co. Digboi 5,5 sc 1,500 


Iran: 


Anglo-Iranian Oi! Co. Abadan 500,000 Comp. 130,000 
Kerminshah 2,100 S$ 
MIS” 70,000 =T 
“’ Crude topping plant for Abadan refinery; makes no finished products, 
ships tops or bottoms to Abadan by pipe line as required for finishing. 


Iraq: 
Iraq Petroleum Co. 
Kanaquin Oil Co, Ltd. 
(Anglo-Iranian) Alwand 8000 «6S 
Government of Iraq plans to build 1,000 B/D plant at Baiji. 


Bab Gurgur 1,500 


Israel: 
Consolidated Refineries 
Ltd. Haifa 83,000 SC: 33,000 


Indonesia: 
N. V. de Bataafsche Pe- 

troleum Mij. (Shell) Balik Papan, N.E. 

Borneo 27,000 Ss 
P. Brandan, Sumatra‘ - 
Pladju, Sumatra 74,000) =6SC 25,000 
Tjepu, Java" 

Wonokromo, Java 2,000 SA 


N. V. Standard Vacuum 
Petroleum Mij. Palembang, Sumatra 
™ Inaccessible, former capacity 23,000 B/D. 
® Damaged: refinery will soon be rehabilitated; former capacity 15,000. 


64,000 Comp. 31,000 


Korea: 
Plant destroyed. 


Kuwait: 
Kuwait Oil Co. Ltd. Mina Al Ahmadi, Per- 


sian Gulf 25,000 =S 
Lebanon: 


Iraq Petroleum Co. Ltd. Tripoli 11,000 


(Please turn to page 100) 
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INDUSTRY 
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Name of Company 

Germany: 

Badische Anilin & Soda- 
Fabrik 

BP Benzin und Petroleum 
GmbH. (Anglo-Iranian) 

Chemische Fabrik Elek- 
tron 

Coelner Benzin-Raffinerie 
GmbH. 


Deutsche Erdoel A.G. 


Deutsche Gasolin A.G. 
Deutsche Shell A.G. 


Deutsche Vacuum Ocel 


G. 
Esso A.G. (Standard 


Jersey) 
Gelsenberg Bezin A.G. 





Plant Location Crude 


Type Cracking 


Ludwigshafen on Rhine 950 SL — 


Hamburg-Finkenwerder 12,000 6,000 


Griesheim, Darmstadt 7oo"’ 


Cologne 300” 
Heide” 

Wietze 

Dollbergen-Lehrte” 

Harburg 

Monheim 

Grasbrook 

Reisholz 

Wilhelmsburg 


12,000 SL 
700" L 


Bremen-Oslebshausen™” 
Wedel on Elbe 


13,200 SLA 
14,400 SH 


Hamburg-Harburg™ 


Gelsenkirchen 6,500" 


Name of Company 


Plant Location 





Italy: 


Anonima Petrolj Italian 
(API) 

Asfalti Bitumi-Catrami e 
Derivati (ABCD) 

Aurora 

Bianchi Petroli 

Delle Piane 

Distilleria Italiana Ca- 
trami Affini—(DICA) 

Galletti 

Garrone 

Industria Raffinazione Oil 
Minerali (IROM) 


I. 
Idrocarburi Nazionali 
(SIN) 


-P.L.O.M. 

-L.S.E.A. 

.N.P.E.T. 
N.LL.O. 
Lombarda Petroli 
Permolio 


Falconara 


Ragusa, Sicily 
Marghera, Venice 
Cologno Monzese 
Genoa 


Carrara 
Florence 
Genoa 


Marghera, Venice 
Mantova 


Pietramala, Florence 
Busalla, Genoa 
Valmadrera, Como 
La Spezia 

Milan 

Villasanta 

Genoa 


Crude 


14,000 


100 
460 
800 


250 


1,300 
1,500 
1,500 


20,000 
300 


250 
250 
400 
20,000 
500 
1,700 
2,000 


Type Cracking 


RNnhn NNNSe N 


NR 
io) 


3,000 


PRRARARAR 


SA — 


Gewerkschaft Deurag- 
Nerag 

Georg Greiser 

Johann Haltermann 

Mineraloel & Asphalt- 
werke AG. MAWAG 

Mineraloelwerke Albrecht 
& Co. 

Mineraloelwerke Peine 
(Schindler) 

Mineraloelwerke Gras- 
brook GmbH. (DEA 
Schliemann) 

Mineraloelwerke Albert 
Sengewald 

Oelwerke Julius Schindler 
GmbH. 

Union Rheinische Braun- 
kohlen-Kraftstoff A.G. 

Wintershall A.G. 

Zeller & Gmelin 


Misburg n. Hanover” 
Dollbergen 
Hamburg-Wilhelmsburg 


Ostermoor on Kiel Canal 
Hamburg-Grasbrook 


Peine 


Hamburg-Grasbrook 
Dedenhausen (Hanover) 
Hamburg-Neuhof 


Wesseling n. Cologne 

Salzbergen 

Eislingen-Wuerttem- 
berg 

" Half-finished products charging capacity. 

Type of plant gasoline rerunning. 

Undergoing expansion. 

"Intake capacity for hydrogenation. 


3 


16,000 SH 


10,500 Comp. 
110 SL 
2,000" 


4,000 


1150 SA 
L 


SL 


1,500 
170 )=6 SL 
2,400 SL — 


5,200” 


1,400 Comp. 500 


160 SL 


H—Hydrogenation. 


Planned 360 B/D dewaxing unit for completion 1952. 
Plan an 8,000 B/D TCC catalytic cracking unit for completion 1952. 
Plan to increase crude oil charging capacity to 28,000 B/D with crack- 
ing capacity and naphtha reforming capacity for completion Jan. 1954. 
” Reforming unit for 2,000 B/D planned for completion July 1952. 


Mexico: 
Petroleos Mexicanos 
Atzapotzalco, D.F 
Mexico" 
Ciudad Madero, Tam- 
pico” 
Mata Redonda, Vera- 
cruz 
Minatitlan, Veracruz” 
Poza Rica, Veracruz 
Reynosa, Tampico 
Salamanca, Gto.“ 


Arbol Grande, Tampico 22,000 
: 50,000 Sc 
75,000 A 
15,000 SC 


28,000 L 


30,000 =SC 


SLA -~ 

14,500 
5,500 
8,000 

4,000 Ss - 


5,000 Ss — 
5,000 


In progress 10,000 B/D gasoline one desulfurization. 
In progress 10,000 B/D gasoline cata ytic desulfurization to be com- 


pleted Nov. 1951. 
plant and complete revamping of refinery. 


Planned a 16,000 B/D catalytic cracking unit, new power 


Planned an 8,000 B/D catalytic cracking unit and complete revamping 


of refinery 


“In progress; increase throughput capacity to 50,000 B/D and installa- 


tion of lubricating plant to produce 2,000 B/D of 


oil and 65 tons daily of 


wax including vacuum fractionation, MEX dewaxing, propane deasphalting, 


furfural and earth treating. 

Netherlands: 

N. V. de Bataafsche Pe- 
troleum Mij (Shell) 

Caltex Petroleum Mij 
N. V. 


Pernis 

, Pernis 

Netherlands West Indies: 

N. V. Curacaosche Pe- 
troleum Industrie Mij. Aruba 

; Curacao 

Lago Oil & Transport Co. Aruba 


77,900 


20,000 


Comp. 27,000 


Comp. 6,400 


27,000 Ss = 
200,000 
400,000 


Comp. 100,000 
Comp. 292,970 


Cracking unit running as distiller at 8,000 B/D. 


Norway: 

A/S Oslandske Petro- 
leumscompagni Vallo 

Pakistan: 

Attock Oil Co. 

Peru: 

Cia. de Petroleo Ganzo 
Azul 

Empresa Petrolera Fiscal 

International Petroleum 
Co, 


Punjab, Rawahlpindi 


Agua Caliente 
Zorritos 


Talara 


35,600 


1,000 


4,000 Comp. 1,500 


600 S on 
1,300 S — 


3,000 


SLA —_ 
SA _ 


Milan 

Rome 

Fiorenzuola d’Arda, 
Parma 


3,200 
2,000 
Petroli d'Italia 
2,200 
Raffinerie Siciliane Olii 
Minerali (RASIOM) 
Raffineria Olii Lubrificanti 
(ROL) Viguzzolo, Alessandria 1,400 
Ricerche Alta Italia Rallio, Piacenza 50 
Raffineria di Napoli (So- 
cony-Vacuum) 
Sanquirico 
Societa Petrolifera 
Italiana 
STANIC (Esso and 
uIC) 


Augusta, Sicily 10,000 


33,000 
250 


Naples 

Genoa 

Fornovo Taro, Parma 600 «=6S - 
Bari 
Leghorn 
Milan 


27,000 3,500 
17,000 4,000 
Volpato 250 5S _ 
Japan: 

Daikyo Oil Co. Yokkaichi” 
Koa Oil Co. Marifu” 
"=~ Yokohama 


1,800 
6,904 
500 
(Not 
Shimotsu” 9,050 
Matsuyama” 2,013 
(Not being operated) 
4,540 SLAC 2,500 
1,057 SLA 
3,516 SLA 
1,164 SLA 
1,861 SLA 
6,693 SLA 
6,522 SLA 
4,340 SLA - 
830 SLA + — 
2,406 SLA _ 
5,060 SLA . 
Wakayama” 10,100 Comp. 3,000 


“ Operated only on material oil. Planned for Oct. 1951: 4,000 B/D 
atmospheric and vacuum distillation unit; for April 1951: 300 B/D Bari-Sol 
_ dewaxing unit; for September 1951: 500 B/D filter press dewaxing unit. 

” Planned for August 1951: 3,000 B/D vacuum distillation unit, 1,000 
B/D contact filter rerun unit; for Oct. 1951: 1,000 B/D dewaxing unit; for 
Jan. 1952: 1,200 B/D furfural solvent extraction unit. 

® Planned for July 1951: 2,000 B/D catalytic cracking unit; for Jan. 
1952: 1,000 B/D Propane deasphalting unit. 

® Planned for March 1951: 2,013 B/D vacuum distillation unit; for Oct. 
1951: 500 B/D contact clay rerun unit. 

© Planned for Jan. 1952: 1,600 B/D vacuum unit, 600 B/D clay rerun 
unit, 600 B/D Benzol-Ketone dewaxing unit. 

“ Planned for April 1952: 2,000 B/D thermal reforming unit to be con- 
verted from cracking unit; for Oct. 1951: 2,000 B/D gasoline rerun unit; for 
Nov. 1952: 1,000 B/D propane deasphalting unit, 700 B/D furfural extraction 
unit. 

™ Planned for April 1952; 2,000 B/D thermal reforming unit; for Oct. 
1951: 2,000 B/D gasoline rerun unit; for July 1952: 700 B/D furfural extrac- 
tion unit. 

™ Planned for April 1951: 4,000 B/D atmospheric distillation unit; for 
April 1952: 500 B/D dewaxing unit; for July 1951: 500 B/D propane de- 
asphalting unit, 1,000 B/D du-sol solvent extraction unit. 

™ Planned for July 1951: 200 B/D vacuum rerun unit, 500 B/D phenol 
solvent extraction unit; for Feb. 1952: 1,500 B/D propane dewaxing unit, 
1,500 B/D phenol solvent extraction unit. 


LA _ 


Comp. 1,971 


being operated) 


Maruzen Oil Co. SLA _ 


Mitsubishi Oil Co. 
Nihon Mining Co. 
Nippon Oil Co. 


Kawasaki” 
Funakawa 
Akita 
Kashiwazaki 
Niigata 
Yokohama” 
Kudamatsu™’ 
Kawasaki” 
Hirazawa 
Niigata 
Shimizu 


Showa Oil Co. 


Toa Nenryo Kogyo Co. 


Portugal: 
“Sacor” S. A. Concession- 
aria de Refinacao de Pe- 
troleos em Portugal Cabo Ruivo™ 7,000 S$ — 
™ Planned: 10,000 B/D topping, 5,000 B/D cracking, 2,500 B/D reform- 
ing; also stabilization and polymerization units. 


Saudi Arabia: 
Arabian American Oil Co. Ras Tanura“ 140,000 § — 

™ Minor changes to crude units such as exchangers, etc., to raise crude 
capacity to 160,000 B/D. Estimated date of completion Oct. 1951. New 
furnace tubes and exchangers to permit raising capacity of naphtha reform- 
ing units from 20,000 B/D to 23,500 B/D. Phosphoric acid catalytic polymer- 
ization unit capacity of 1,050 B/D polymers, estimated completion July 1952. 

(Please turn to page 102) 
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with G-E Explosion - Motors and Controls 


This General Electric Explosion-Proof Motor, for Class 1, 


Group D hazardous jocations, is designed, engineered, and 
constructed for dependable service and extreme durability- 





Its sturdy, cast-iron, double-shell frame and end shields with 
reinforcing ribs provide @ strong enclosure for maximum 
safety. A non-sparking fan 
and the explosion-proot 
conduit box are other G-E 
safety factors. Lubrication 
is accomplished without 
disassembly- Available 
from Ys t© 1000 hp. 


For motor control, General 

AGE explosion-proof motor being tested Electric oil-immersed 
ot the Underwriters’ Laboratories. 

starters have all contact 
tips, connections, and terminals at least six inches below the 
oil level. The motor is protected under all conditions of 
overload and short circuit by precisely co-ordinated starters, 
circuit breakers, and overload relays: 


In oil fields around the world, G-E Explosion-Proof Motors 
and Controls give years of outstanding service with low 


maintenance. 


All General Electric explosion-proof equipment is tested by 
the Underwriters Laboratories and meets the rigid require: 
ments of this organization. 
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1A-61-928 
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Name of Company Plant Location 

South Africa: 

So. Africa Torbanite Min- 
ing & Refining Co. 


Type Cracking 


Boksburg North, 
Transvaal 


Spain: 


“Campsa” Cia. Arranda- 
taria del Monopolio de 
Petroleo S.A. 

“Cepsa” Cia. Espanola de 
Petroleo S.A. 

Refineria de Petroleos de 
Escombreras, S.A. Cartagena" 7,000 § - = 

“” Expansion to 30,000 B/D, estimated completion third quarter 1952. 


Barcelona 300 =6SL -— 


Canary Island 20,000 Comp. 4,000 


Sweden: 


Johnson & Co., A. 12,000 7 . 1,000 


1,900 _- 


Nynashamm 
Malmo 
Koppartrans Oljeaktie- 

bolag Goteborg 
Svenska, Skifferolje A/B 


11,000 
Narkes-Kvarntorp 1,000 


Switzerland: 


Ipsa A.G. 
Schweiz-Sprengstoff 
Fabrik Dottikon™ 
“’ Operates on tops. 
™ Manufactures special naphthas. 


Rotkreuz” 


Trieste: 

Aquila S.A. Tecnico In- 
dustriale 

Standard Italo Americana 
Petrolio (SIAP) 


Trieste 


Trieste 


Trinidad: 


Brighton Terminal Ltd. 

Trinidad Lake Asphalt 
Operating Co. 

Trinidad Leaseholds Ltd. 

United British Oilfields of 
Trinidad Ltd. Point Fortin 


a 


Brighton 4,000 Ss 


Brighton 1,000 A - 
Point-a-Pierre' 70,000 Comp. 35,000 


30,000 SA — 


25,000 B/D reduced crude thermal cracking; 10,000 B/D naphtha re- 
forming; 15,000 B/D fluid cat. cracking with vacuum feed preparation unit 
and vis-breaker under construction. 


Uruguay: 


Administration Nacional 
de Combustibles, Alco- 
hol y Portland 
(ANCAP) 


In progress: 2 new boilers for producing 8 tons of superheated steam 
per hour, completed July 1952; storage capacity will be increased. 


Montevideo‘ 25,200 SCA 2,000 


Yugoslavia: 


Government Rijeka 7,000 
Sisak 2,000 
Sumecani 1,000 
Basanski Brod 


Plant Location == Crude 


Name of Company Type Cracking 


Turkey: 
Maden Tetkik Ve Arama : 
Enstituso Batman” 420 S$ _ 
© A refinery of 3,500 B/D capacity including thermal cracking and 
naphtha reforming units is planned for construction during 1952. 


U.S.S.R.: 

Before the war there were 13 refineries in Soviet Russia with a crude 
capacity of 637,500 barrels daily and a cracking capacity of 178,500 barrels 
daily. The Government has not announced a list since the war. 


Venezuela: 

British Controlled Oil- 

El Mene de Mauroa 250 
Amuay Bay 65,000 
Caripito 60,000 
Cabimas 1,000 
Oficina 300 


fields 
Creole Petroleum Corp. 


Mene Grande Oil Co. 


Shell: Colon Development 
Co. , Casigua 1,000 

La Rivera 300 

El Calvario 300 

Shell-Caribbean Petro- 
leum Co. 

Venezuelan Oil Conces- 
sions Ltd. 


San Lorenzo 43,000 


Punta Cardon 74,000 SCL 20,000 

Sinclair Oi] & Refining 
Co. Puerto La Cruz 

Tucupita 


35,000 5 
Texas Petroleum Co. 10,000 S$ 
Venezuela Gulf Refining 
Co. Puerto La Cruz 40,000 SC 32,000 

“ Lube plant to produce 2,000 B/D now nearing completion. Crude ca- 
pacity is being increased to 190,000 B/D. Completion is planned for 1952 at 
which time San Lorenzo may be shut down. 

Phillips Oil Co. has begun the construction of a wax plant near Santa 
Ana which will produce 2,500,000 pounds of wax per year. 


United Kingdom: 


Anglo-Iranian Oil Co. Ltd. Isle of Grain, Kent' 80,000 Comp. . 
Berry, Wiggins & Co. Ltd. Hoo, Kent” 2,000 SLA - 
Salford 1500 SLA - 
Briggs and Son Ltd. Wm. Dundee, Scotland 700 LA _ 
Carless, Capel & Leonard London 200 =#S 
Esso Petroleum Co. Ltd. Fawley” 130,000 
Lobitos Oil Fields Ltd. Ellesmere Port 2,500 
London and Thameshaven 
Oil Wharves, Ltd. Thameshaven 2,000 LA -— 
Manchester Oil Refy. Ltd. Trafford Park 3,000 Comp. - 
National Oil Refineries Llandarcy S. Wales“ 60,000 Comp. 10,000 
Scottish Oils Ltd. Grangemouth Scot.” 37,000 SC 10,000 
Pumpherston Scot.“ 3,700 SC 


Comp. 41,000 
Comp. 1,000 


Shell Refining and Mar- 
keting Co. Ltd. Ardrossan, Scot. 4,300 A 

Shellhaven, Essex 40,000 Comp. 
Stanlow, Ellewmere™ 60,000 Comp. 
Heysham, Lancs.” 30,000 SC 
Vacuum Oi] Co. Ltd. Coryton, Essex” 16,000 =L a 

“ Erection commenced mid-1950, to be completed in three stages. First 
stage mid-1952, second, lubricating oil and third stage catalytic cracking to 
be completed eariy 1953. 

” New two-stage distillation unit being erected. 

™ Distillation plant and cracking plant completed and ready for oper- 
ation 

10,000 barrel catalytic cracker due for completion 1952. 

™ 10,000 barrel cat. cracker now being erected. 

“ Capacity includes 2,500 B/D shall oil and 1,200 B/D U.K. crude oil. 

™ Vacuum flash unit for preparation of cat. cracker stock, and cat. 
cracker being erected, and due for completion end 1951. 


Belgrade 


™ Thermal reforming unit and vis. breaker completed. 


1,000 § ™ Planning. 





Rust Preventative 


Shell Petroleum Co., Ltd., has developed a new 
paper for use in export shipments of metal prod- 
ucts. The coating vaporizes and coats packaged 
items with a thin film which prevents rust in 
humid atmospheres . Use of the “V.P.1.” (vapor 
phase inhibitor) makes it unnecessary to coat 
metal parts with grease, oil or other protective 
coatings and eliminates the cost of removal of 
such coatings at destination. When coated with 
V.P.I. the equipment may be used directly on 
delivery without cleaning. Parts packaged with 
the new paper and not more than one foot dis- 
tant from the paper are protected in storage up 
to five years. 


Takes Over Coody Bender 


Cinch Pipeline Equipment, Inc., of Houston is 
successor to the Coody Bender Co., originators of 
the machine for creating smooth uniform bends 
on big-inch pipe line construction. Paul Barkley, 
president of the new organization, was vice presi- 
dent and general manager of Coody Bender. The 
company has moved into its new modern plant at 
7050 Long Drive, Houston. 
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Rubber Drum 


United States Rubber Co. has developed a new 
55-gallon synthetic rubber-fabric drum, suitable 
for shipping liquids, which can be collapsed after 
emptying, is returnable and reusable. Limited 
quantities are already being produced for essen- 
tial uses in the petroleum and liquid chemical 
fields. 


The Phoscote Process 


Chicago Bridge and Iron Co., Chicago, IIl., 
has published a new 8-page booklet entitled 
“The Phoscote Process”. This process removes 
mill seale from steel plates and shapes by im- 
mersing the material in baths of sulfuric acid, 
wash water and phosphoric acid. The process 
provides a clean, dry surface with a coating of 
iron phosphate that improves the bond between 
the prime coat of paint and the steel. The book- 
let contains photographs and drawings showing 
the various operations during the phoscote proc- 
ess. Also, photographs of completed structures 
which have been built of plates and shapes 
treated by the phoscote process. Copies are avail- 
able on request. 


Book Review 


Brazilian Oil Operations. Report ef the 
National Council of Petroleum, 1949. 

This report brings the official history of Bra- 
zilian petroleum up to the beginning of 1950. By 
that time geological and geophysical studies 
were well advanced over the whole northeast and 
in the San Paulo and Parana regions. Several 
likely districts were found and locations for 
exploratory wells had been selected. Exploration 
of the Bahia region had been finished. The 
Petroleum Council was in possession of eight 
rigs, and could count 170 wells—90 oil, 15 gas, 
60 dry, and three exhausted, besides several wild- 
cats in progress; the cumulative oil production 
had mounted to 63,333,047 barrels. Total re- 
serves in the three principal fields were estimated 
at 25,200,000 barrels. A few small refineries 
were in operation and provision had been made 
for erection of three large ones with daily capac- 
ities of 45,000, 20,000 and 10,000 barrels respec- 
tively. Natural gas was being used to generate 
electric power. Concessions for prospecting for 
oil and exploitation of oil shale had been granted, 
and a small tanker fleet had been assembled. 


WORLD PETROLEUM 





~ Shell Repeat 
© Order for 


Focess Fiano Cuiput 
Wel 20,000 AF. 


BIGGEST PROCESS PUMP INSTALLATION EVER DESIGNED AND MADE IN BRITAIN 


Two years ago, Shell commissioned the first distillation unit at Cardon, Venezuela and it has been 
ream ever since. The process pumps operating in this distiller — along with units for 
al cracking, gas tail, high vacuum and other sections of the refinery, which went into 

peration shortly afterwards, were supplied by Sigmunds. 


second distillation unit has been put in hand, and once more Sigmund are to 
@sponsible for the pumps. This new contract raises the total of Sigmund 
mpg equipment at the Cardon refinery to over 20,000 h.p., in a plant which 
pave an intake of crude oil in the region of 140,000 barrels a day when 

he additional distillation unit is completed — sufficient to provide over a 

hird of Britain’s requirements of petroleum products. 
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52, Grosvenor Gardens, London, $.W.!. 

The process pumps - some 
of them for operating 
temperatures of 900° F— 
others made in 18.8.3. 
Stainless steel, are 
typical products of the 
Sigmund organization. 
Designed and engineered 
in one of the finest 
pump plants in the world, 
and, like all Sigmund 
pumps, built to give 
real service. 


1. Group of single stage 
slurry pumps type HO-N 
in catalytic cracking unit. 


2.Group of hot oil 
pumps of a total output 
of 3,000 H.P. 


New York Address: 210 E. 96 Street, N. Y. Tel.: Worth 4.3396 
2 


10 E. 96 Street, N.Y. 
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B. Bynum Turner 


B. BYNUM TURNER has been elected a vice 
president of Ethyl Corp. He will direct a new de- 
partment which has been established to unify 
all of the company’s activities in research, en- 
gineering, product development and new con- 
struction. Mr. Turner, who has been general 
manager of the manufacturing department since 
December, 1949, will be succeeded by Clinton W. 
Bond. Roy N. Clothier has been named plant 
manager to fill Mr. Bond’s post at Baton Rouge, 
and Wallace F. Armstrong has been appointed 
plant manager of the Houston, Texas, plants now 
being constructed. 

Mr. Turner has held several key positions in 
the manufacturing department, including an as- 
signment as coordinator of the company’s $100 
million expansion program at Baton Rouge and 
Houston. He will continue to supervise that pro- 
gram until its completion next year. Mr. Bond 
has been with Ethyl’s manufacturing department 
for 12 years, serving first as manager of the 
ethyl chloride division and since 1943 as Baton 
touge plant manager. 


DALE BENEDICT, Oklahoma and Midcon- 
tinent landman since 1925, was named assistant 
manager of Deep Rock Oil Corporation’s land 
department succeeding L. M. Swayze, recently 
resigned. 


Vithout this 





B. C. ADAMS, JR., has been elected vice presi- 
dent of Texas Gas Transmission Corp. in the 
company’s gas supply department. In addition 
to his duties of negotiating and contracting for 
natural gas reserves, he will continue as vice 
president of Louisiana Natural Gas Corp. and 
Texas Northern Gas Corp., gas-gathering sub- 
sidiaries of Texas Gas in the southwestern Gulf 
Coast area of Louisiana. 


FRED P. LOBBAN has been appointed night 
supervisor of the process department in Deep 
Rock Oil Corporation’s refinery at Cushing, Okla. 
Mr. Lobban received his B.S. degree in chemical 
engineering in 1940 and an M.S. degree in chemical 
engineering practice from M.I.T. in 1941. During 
the past five years he has received wide experi- 
ence in process design and engineering with the 
Texas Co. in New York and New Jersey. 


HENRY A. HEISS has been appointed man- 
ager of Pan-Am Southern Corporation’s Destre- 
han, La., refinery. He comes to Pan-Am from 
Standard Oil Co. (Ind.) where he was general 
foreman of the light oils division, supervising 
the operation of catalytic cracking units. The 
position of Destrehan manager is a new one, 
created to meet the needs of the multi-million 
dollar expansion plans of Pan-Am at Destrehan, 
Diwoky said. A cat cracker, fluid hydroformer, 
vapor recovery unit, and alkylation unit will be 
under construction shortly at the refinery. 


B. F. WINGROVE has been appointed super- 
intendent of the operating department at the 
Paulsboro, N. J., refinery of Socony-Vacuum Oil 
Co., Inc. He succeeds R. M. Chesney who has 
joined Deep Rock Oil Corp. at Cushing, Okla. 
Mr. Wingrove has been at the Paulsboro plant 
since 1949 and previously was at the Magnolia 
Petroleum Co. refinery at Beaumont, Texas, for 
11° years. At the same time, S. W. Thompson was 
made assistant superintendent of the lubricating 
oil division of the operating department. 


Driving blind before they are half a mile from the depot; unaware that you 


have just received fresh information, that a few words in their ear would 


save precious time and money. But install G.E.C. V.H.F. Radio Telephone 


Equipment and you have, literally, a private 2-way broadcasting station 


that is as simple to use as a telephone. At any moment you can be in direct 


contact with your transport and with your oil fields. This up-to-the- 


minute control over circumstances will lead to a drastic reduction in 


running costs. Because it is a product of the General Electric Company 


this equipment is soundly made, superbly 
compact, thoroughly reliable. 


Please write today for full particulars. 


THE GENERAL ELECTRIC CO, LTD. OF ENGLAND, MAGNET HOUSE, KINGSWAY, LONDON, WC? 
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GENTRY LEE of Tulsa has been appointed 
general counsel of Cities Service Oil Co. (Del.) 
Frank H. Bacon of the Bartlesville legal staff 
has been appointed general attorney. Mr. Lee 
has been a partner in a Tulsa law firm since 
World War Il. Prior to his Army service he 
was a member of the legal staff of the Barrsdall 
Oil Co. 


E. F. KINDSVATER has been assigned to the 
Washington office of Phillips Petroleum Co. He 
will work primarily on procurement and alloca- 
tion of materials under the supervision of R. C. 
Jopling, vice president. He formerly was man- 
ager of the engineering department. 


ROBERT M. CHESNEY became manager of 
Deep Rock Oil Corporation’s refinery at Cushing, 
Okla. July 1 succeeding K. 0. Stowell resigned. 
Mr. Chesney has been associated with the oil 
industry in various capacities since 1934. He be- 
gan his working career with Socony-Vacuum Oil 
Co. as chemist. He progressed through various 
positions to become general foreman, process 
supervisor, assistant to the general manager and 
assistant refinery superintendent. In 1949 he be- 
came superintendent of Socony-Vacuum’s second 
largest refinery at Paulsboro, N. J. which has a 
throughput of 70,000 barrels a day. 


Robert M. Chesney 
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Ten cylinder GMV type 
engine driving three 
low pressure compressors 


H & W—Cooper-Bessemer units are driven by 
“V" gas engines built in the following sizes: 


GMX type 9%” cyliinder bore 400 r.p.m. 
GMV type 14” cylinder bore 300 r.p.m. 
GMW type 18” cylinder bore 250 r.p.m. 





|HARLAND & WOLFF | 





Covering a range of 250 h.p. to 2,500 h-p. with four, six, eight or 
ten cylinders per unit, all engines conservatively rated. 











New EP Lube Tester 


A method for determining the effectiveness of 
lubricants at pressures previously impossible to 
measure with scientific accuracy in ultra-thin 
films has been developed for research purposes in 
the laboratories of the Socony-Vacuum Oil Co., 
Inc. A. testing instrument developed at Pauls- 
“wvro, N. J., can exert measurable pressures up to 
250.000 pounds per square inch between two metal 
bearing surfaces. 

Essentially the apparatus consists of a vertical 
and a horizontal’ steel cylinder. Each cylinder 
is a quarter-inch in diameter, oriented at a right 
angle to the other. The horizontal one is main- 
tained in a fixed position while the vertical one 
is capable of being rotated under pressure or for 
exertion of direct pressures up to 250,000 psi at 
the contact point. Gauges provide readings on 
the force of the drive, extent of loading at the 
oil-filmed contact point, and the amount of torque 
present when the instrument is in operation. 

The effectiveness of various, lubricants under 
test is measured after each operation of the in- 
strument by microscopic examination of wear on 
the cylinders at their contact point or the depth 
of a pit created in the fixed cylinder after the 
upright cylinder has been rotated against it. 

It is believed that Socony-Yacuum’s new labor- 
atory tool will play an important part in further 
development of petroleum products to meet in- 
creasingly severe demands that may be placed 
on them for lubricating purposes. 


Welding at the Festival of Britain 


Are welding demonstrations are providing a 
popular attraction in the Country Pavilion at the 
South Bank Exhibition of the Festival of Britain. 
The welding set selected for exhibition and dem- 
onstration purposes is a portable type 241 trans- 
former equipment made by Murex Welding Proc- 
esses Ltd., Waltham Cross, Herts. The set, which 
is oil-coated and self-contained, has a current 
range of 15 to 250 amps for continuous hand 
welding and up to 300 amps for intermittent 
welding. 
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~ Leonard Sinclair 


Sinclair Heads Esso Petroleum Ltd. 


Leonard Sinclair, senior executive of Esso 
Petroleum Co. Ltd. (formerly Anglo American 
Oil Co. Ltd.) has been elected chairman and man- 
aging director. He succeeds R. A. Carder who 
died recently. 

Mr. Sinclair has been a managing director of 
the company since 1949. He was born in Birming- 
ham, England, in 1895 and entered the employ of 
Anglo American in 1908 as a clerk. In the more 
than forty years since his connection with the 
company began he has risen through successive 
positions of responsibility and has gained a broad 
knowledge of oil industry operations in Britain. 

To administer the company’s rapidly expanding 
operations an executive committee has been 
formed including, besides Mr. Sinclair, W. E. 
Jenkins and N. F. Myers. Mr. Jenkins has been 
associated with the company since 1920. He is 
especially familiar with financial operations and 
served during World War II as controller of the 
Petroleum Board. 

Mr. Myers was born in Mount Carroll, Illinois, 
in 1902, and gained his early oil experience in 
the United States. For the past few years he has 
been associated with the company’s refining ac- 
tivities, particularly the construction of the great 
new Fawley plant, near Southampton, England, 
which is now approaching completion. 


cope 


International Petroleum Consultants, Ltd., operating as a group of tech- 
nically-trained scientists and engineers, each a specialist in his field, per- 
forms a service unmatched in the petroleum industry. Problems pertaining 
to petroleum engineering, geology, paleontology and those arising in the 
development and production of oil . . . are channeled through this group, 
then assigned to one of its service companies for the detailed studies. The 
final results and laboratory conclusions, before they are released to the 
client, are again routed through this group for final analysis and under- 


writing. 


This service . . . knowledge and complete laboratory facilities . . . was 
developed to meet the needs of the petroleum industry on a world- 
wide basis. It is a service designed to help you attain maximum efficiency 
and economy in the exploitation of oil reserves. 


Discuss Development in Brazil 


Henry H. Hewetson, Leo D. Welch and Edward 
F. Johnson, of the Standard Oil Co. (N.J.) were 
in Rio early in May, discussing the possibilities 
of developing Brazil’s petroleum industry. Ac- 
cording to the local press the company is pre- 
pared to participate in equal conditions with 
national capital, in the exploitation of the 
Brazilian oi] deposits. One aspect of the ques- 
tion which has been emphasized is the possibility 
of a third world war interrupting regular ship- 
ments to Brazil. As storage capacity is only 
sufficient to cover the country’s needs during 
three months, it is generally felt that local re- 
serves should be opened up with a minimum of 
delay. This would call for a heavy capital outlay. 


Liquid Contamination Alarm 


Electro Methods Ltd., London, has developed 
the Colimonitor designed to give continuous auto- 
matic supervision of the degree of contamination 
of liquids. The instrument actuates an alarm 
at the point of critical deviation from the nor- 
mal state. . 

This equipment was originally developed to 
supervise continuously boiler feed-water in tank- 
ers in respect of contamination by oil and to elim 
inate the practice of carrying out analysis, at 
intervals, when the tanker is in port. 

The opacity of the water is used as a measure 
of its contamination by oil; the sensitivity of this 
method being such that well under one ppm oil 
in water is readily detectable. The opacity of 
the sample is compared with that of a pure dis- 
tilled water sample by means of a double optical 
system and split photo-cells acting in opposition. 
This circuit arrangement provides maximum free- 
dom from drift. 

The equipment has successfully passed exten- 
sive trials in use on tankers plying to the Middle 
East. By virtue of its robust construction and 
the use of magnetic amplification throughout, it 
is maintenance free except for occasional re- 
placing of the light source and indicating lamps. 


.. available te the 
Petroleum Industry 
throughout the werld 





International Petroleum Consultants, Ltd. 
Serving the world-wide Petroleum Industry through these service companies 





Oil Properties Consultants, Inc. 





Petroleum Engineering Associates, Inc. 
709 S. Fair Oaks Ave., Pasadena 2, California 
Cable Address PEACO 


Petroleum Industry Consultants, C. A. 
Edificio Carabobo, Caracas, Venezuela 
Cable Address PETICON 


709 S. Fair Oaks Ave., Pasadena 2, California 
Cable Address PEACO 


Geological Engineering Consultants, (Cuba), Inc. 
Calzada 109, Apt. 2, Vedado, Habana, Cuba 
Cable Address GEOLCUBA 
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The right jar 
for the job at hand 


THE JOHNSTON-SUTLIFF HYDRAULIC JAR 


A Jar that hits any desired blow, at 


any time, to meet any condition— 
without pulling out of the hole. 





Write For Descriptive Litcrature! 


M. 0, JOHNSTON OIL FIELD 
EXPORT CORPORATION 
3035 ANDRITA STREET—LOS ANGELES 65, CALIFORNIA 
“Exclusive Export Soles"’ 
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More American Participation in 
Mexico 


A group of American oil men have promised 
“unlimited financial backing” to a program call- 
ing for drilling operations on more than 1,500,000 
acres of oil lands in the States of Veracruz and 
Tampico, it was revealed in Mexico by the Com- 
pania Mercantil del Norte, Mexican holders of 
“confirmed concessions” on the properties. The 
Mexican company said its representatives will 
leave in the near future for the United States 
to conduct negotiations with the backers, who 
were named as Louis van Zatzman of New York 
City, M. H. Marr of Dallas, Texas, and Zeb 
Ward of New Orleans. 

In accordance with Mexican law, Mexican citi- 
zens can drill and operate in Mexico, but at the 
Same time the law does not require Petroleos 
Mexicanos, the government oil monopoly, to ab- 
sorb the production or even concede licenses for 


its exportation. However, Pemex has usually 
followed a policy of purchasing such production 
for two dollars a barrel, and about ten private 
companies are currently operating on such a 
basis in Mexico. The largest is La Norma of 
Tampico. 

Mercantil del Norte possesses two “confirmed 
concessions,” oil holdings recognized by the gov- 
ernment as being privately owned before the 1938 
expropriation. These concessions formerly were 
the property of Japanese investors who drilled 
several wells on the Rancho Jopoy in the State 
of Veracruz. Jopoy No. 1 is still producing about 
50 barrels a day, which are bought by Pemex. 

If the company’s present plans become reality, 
drilling will be initiated in Veracruz. The com- 
pany is also reported to be attempting to make a 
deal with Pemex whereby half of the oil would 
be taken by Pemex and the remainder licensed 
for export. The profits would be split with U. S. 
backers on a fifty-fifty basis. 


WE ARE PROUD TO BE KNOWN 


BY THE CLIENTS WE SERVE... 


MONTROSE CHEMICAL COMPANY + RECONSTRUCTION FINANCE CORPORATION 





er 


(office ef rubber reserve) * SHELL O1L COMPANY * STANDARD OIL 


COMPANY OF CALIFORNIA + STAUFFER CHEMICAL COMPANY 
* TEXAS PETROLEUM COMPANY «+ TIDE-WATER 

ASSOCIATED OIL COMPANY + THE TEXAS 

COMPANY + WILSHIRE OIL COMPANY 


modernization af a Fluid Cata- 
lytic Cracking Unit; construction of a 15,000 barre! 
per day Vacuum Unit and major alterations on a 
25,000 barre! per day Dubbs Thermal Cracking Plant. 
In addition, Petroleum Maintenance Company revised 
and modernized Wilshire Oil Company's operating 
lines to tank farms and in Storage Areas. 

At home and overseas the + 
Petroleum Maintenance Company 
has shared in the tremendous | 
growth of the Petroleum Industry. 








If vou have not received a copy 
of our illustrated brochure 
ALADDIN HAD THE RIGHT IDEA 
we invite you to write for a copy 

today 


PEMCO 


PETROLEUM 
MAINTENANCE 
COMPANY 


1834 Harbor Avenue 
Long Beach, California 





To Build Durban Refinery 


Foster Wheeler Corp. has been chosen as gen- 
eral contractor for the new refinery to be con- 
structed at Durban, Union of South Africa, for 
Standard-Vacuum Refining Co. of South America 
(Pty.), Ltd. An advance party of construction 
engineering experts from Foster Wheeler’s, New 
York headquarters is expected to arrive in’ Dur- 
ban within a few weeks to begin the field survey 
work in connection with the project 


Oil Refinery for Philippines 


First step towards refining crude oil in the 
Philippines was taken recently by the technical 
and industrial committee of the Office of Eco 
nomic Coordination. The project is dependent 
upon contemplated ECA aid. Initially set to refine 
imported crude oil, the plant is envisaged also as 
an encouragement to the exploration and devel- 
opment of local oil deposits. 


Sunray Oil Leases Refinery 


Sunray Oil Corp. has leased the complete re- 
fining facilities of the Rock Island Oil & Refin- 
ing Co., Inc., at Sunray (Duncan) Okla., and will 
operate the plant as an adjunct to Sunray’s cata- 
lytic cracking refinery adjoining the leased prop- 
erty. The processing equipment of the plant 
leased by Sunray consists primarily of a crude 
oil topping and vacuum unit, a thermal cracking 
unit, and a gasoline recovery unit. The rated 
throughput is 10,000 barrels of crude oil per day 
and Sunray’s operation of the plant will assure 


, an additional 2,500 barrels per day of gas-oil 


for the company’s catalytic cracking unit, increas- 
ing its runs to about 16,000 barrels per day. The 
Sunray (Duncan) refinery is processing to crude 
stills approximately 25,000 barrels of crude oil 
per day, an all-time high. 


Drilling one of three muffle heads designed to 

eliminate the roar of escaping flue gases from 

Gulf Oil Corporation’s new 60,000-barrel fluid 

catalytic cracking plant regenerator. Muffle heads 

are being fabricated at the Jersey City works of 
the M. W. Kellogg Co., builder of the unit. 


Book Review 


Review of Petroleum Technology, Vol. 10 (cov- 
ering 1948) edited by F. H. Garner, E. B. Evans 
and George Sell; published 1951 by Institute of 
Petroleum, London, 350 pages. 

With the assistance of 30 collaborators the 
editors have covered progress in all divisions of 
petroleum technology for the year 1948. For 
understandable reasons the publication of this 
volume has been delayed. The coverage of the 
different departments is up to previous standards, 
with special attention to growing developments 
in the engine testing of gasolines, diesel fuel and 
lubricants; a special chapter on trends in design 
of compression-ignition engines, and the trans- 
formation of special petroleum products into 
chemicals, plastics and rubber. 


New Triplex Pump 


The Aldrich Pump Co. has added a three-inch 
stroke triplex, direct flow pump to its line, which 
will operate at higher speeds. For complete in- 
formation, request Data Sheet 64 A from The 
Aldrich Pump Company, Allentown, Pa. 
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PLANT AND i t Cc n\ FOR GAS AND 
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ACTIVATED CARBON, SILICA GEL RECOVERY OF SOLVENTS, BENZOLE RECOVERY 
DECOLOURISING AGENTS, FILTER AIDS AIR CONDITIONING, GAS DRYING 
1ON EXCHANGERS, ACTIVATED DOLOMITE ELECTROSTATIC PRECIPITATION, DETARRING 
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WEIR 


AUXILIARIES for the OIL INDUSTRY 


Steam, Diesel or Motor-Driven Pumps, Reciprocal 
and Centrifugal types, for all refinery duties ; 
Heat Exchangers; Air Compressors; and all 
power plant auxiliaries for Boiler Feeding and 
Feed Heating. Write for Catalogue Section 
IL.8 “Weir Pumps for the Oil Industry.” 
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Drawing of the new 60,000-barrel 

’ . . fluid cat cracker being built by the 
Product Capacity of Proposed Continental Plant M. W. Kellogg Co. for Gulf Oil Seen. 
at Port Arthur, Texas. The unit in- 


Capacities in Barrels Per Calendar Day _ cludes many innovations in design. 


Facilities Total After 

Proposed Addition 
Existing of Proposed 
Facilities Facilities 





Avgas—115/145 Grade 
(avgas Components) 
Alkylate 
Straight Run 
Toluene 
Benzene 
Isopentane FRACTION ATOR J 
Toluene—Excess of Avgas 0 y y erqeneatroe 
Benzene 
Motor Gasoline 
Kerosine 4 2,816 
No. 2 Heating Oil 5 2,646 
*Diesel Fuel Oil 1,2 0 
Distillate for Carbon black 0 
Lub Feed stock—net 2,250 
Fuel Oil 1,648 
Casing-head—excess ~ 
Butane 0 475 
Fuel Gas (Fuel oil equivalent) 904 966 


























*An additional maximum volume of 3,130 B.P.C.D. of military diesel fuel 
(MIL-F-896) could be produced at the expense of some of the other distillates 
and is not totalized with the products shown in the tabulation. 









































Mercury Oil Refining Co. 5,900 B/D; 
Premier Petroleum 6,000 B/D; Kanotex Re- 
fining Co., 5,000 B/D; Ben Franklin Refining 
Co., Ardmorem, Okla., 4,500 B/D; National 
Co-op., McPherson, Kansas, 3,000 B/D; Onyx 
Oil Co., Abilene, Texas, 1,000 B/D and Pan- 
handle Producing and Refining Co., Wichita 
Falls, Texas, 8,000 B/D. 

One of the outstanding current projects on 
the Gulf Coast is the expansion of Continental 
Oil Company’s Lake Charles, La., refinery 
from its present capacity of 12,000 barrels 
to 40,000 barrels at a cost of $24 million. E. B. 
Badger & Sons Co. will build the plant for 
Continental. Facilities to be added include the 
following processing units: crude distillation, 
two TCC catalytic cracking units, catalytic re- 
forming, catalytic polymerization, gas recov- 
ery, and a solvent extraction unit to separate 
benzene and toluene. 
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The present alkylation unit is being revised 
and enlarged to provide for the production of 
approximately 3,600 barrels daily of alkylate 
required for fighter grade aviation gasoline 
with an octane range of 115 to 145, or about 
3,000 barrels more daily than now being man- 
ufactured 

Auxiliary equipment to be erected will in- 
clude steam and electricity generation facili- 
ties and other units. Dock facilities on the 
Calcasieu River, where large tankers and 
barges are loaded, are to be expanded to per- : , h h , . — sn . 
mit simultaneous loading. Completion is plan- anpaiie Guatgnage ane Oe ieee Gan = a » Cate Chastee Reineey ofl 


Drawing of new Orthoflow fluid cat cracker being built by Kellogg for Cities Service Oil Co. at Ponca 
City. Okla. 


ned for September, 1952 


Present and proposed capacities for the pro- 
duction of various products are shown in the Se 
accompanying tabulation: “ 


In World War II the Gulf Coast area pro- 
duced large volumes of toluene for the war 
effort. The area is preparing now to step up 
its production of this and other scarce aro- 
matics and to produce other petrochemicals in 
large quantities 

In addition to the Continental unit pre- 
viously mentioned a number of other refiners 
are proceeding with the erection of catalytic 
reforming units. Shell Oil Co. is planning 
a 16,000-barrel Platforming unit for its 


(Please turn to page 112) 





Quick-Opening 
Stee! Clomps 


Pressed Steel 
Diapbragm Casing — 
large Area — 
High Lift 


Cast Steel Yoke 


Bolted or Screwed 
Packing Gland 


Tripod-Type 
3 Set Screw 
Mounting 


Polished or 
Superfinished Stainless 


Stee! Stem 


Oversize Guides 
Top and Bottom 


Superfinished 
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ADVANCED-TYPE VALVE 
FOR EXACTING CONTROL 


vas 


Molded Neoprene 
Diaphragm — Reinforced 


All Diaphragm Motor 
Steel Parts 


Parkerized or Plated 


Universal Mounting 
(Both Sides of Motor) 
for Valve Positioner 


ond/or Controller 


Molded Ring Pocking 


K & M Diaphragm Control Valves em- 
body the accessibility and other desirable 
features of the “open yoke”, formerly 
available only in cast iron construction, 
together with the strength and resistance 
to shock found only in steel. 

The diaphragm casing assembly is the 
exclusive K & M Boltless Duoseal design 
which allows quick disassembly. The large 
diaphragm is molded so there is full effec- 
tive contact with the diaphragm button 
during the complete valve stroke. This 
construction, together with heavy, cali- 
brated, long-travel springs gives an unus® 
ally high power factor for extremely pre- 
cise control. 


Flow passages of the valve body have a 
minimum average area of 140% of com- 
parable size pipe area; inner valve open 
free areas average 80% of pipe area. This 
design permits pressure drop to take place 
principally through the inner valve, assur- 
ing complete control over the full valve 
stroke. 


Send for K & M Bulletin $10 for details 
and data. 





K&M SERIES 1200 and 1400 


Available sizes — 4 to 16 inches. 
Construction — Cast iron, carbon 
and stainless steels and most ma- 
chineable alloys. 

Inner Valves — A wide range of 
styles and characteristics to meet 
varying requirements, 

Action — Designed for direct or 
reverse action. 

Honed Guide Bushings 


Top and Bottom 


Type 1400R 
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GENERALEJ CONTROLS 


Manualactarers of Automatic Pressure, Temperature, Level and How Controls 
FACTORY BRANCHES. Baltimore 5, Birmingham 3, Boston 16, Buffolo 3, Chicago 5, 
Gincinnott 2, Clevelond 15, Dallas 2, Denver 4, Detrot 21, Glendale |, Houston 6, 
indonopols 4, Konses City 2, Minneapolis 2, Newark 6, New York 17, Phiiadeiphia 
23, Pittsburgh 22, St. Louis 3, San Francisco 7, Seattle 1, Tulsa 6, Washington 6 

DISTRIBUTORS IN PRINCIPAL CITIES 

Houston refinery. More than 19,000,000 gallons 
a year of benzene will be made there. The 
new plant is Shell’s second to produce benzene 
from petroleum. The other, in which Shell 
made the first benzene ever produced in com- 
mercial quantities from petroleum, is in 
California. That plant was first operated in 
1947, during a temporary shortage, and has 
been in full production since March 1950. 

Benzene from the new Houston plant will 
be marketed by Shell Chemical Corp. The plant 
will also make 38,000,000 gallons a year of 
toluene concentrate for aviation gasoline. 

Construction of the multi-million dollar 
plant will be handled by two firms. The plat- 
forming unit will be built by Procon, Inc. and 
the aromatic concentration section, which 
separates and purifies benzene and toluene, 
will be built by Foster Wheeler. 

Aromatics Refining Co., an affiliate of Wood 
River Refining Co., has been granted PAD 
recommendation for accelerated amortization 
on a large catalytic reforming plant to be 
erected at Baton Rouge, La. The unit would 
have a capacity of 15,000 barrels and would 
cost $8 million. Authorization also has been 
given to spend an additional $3.5 million for 
equipment to separate 640 B/D benzene and 
1,360 B/D aromatic base stock from the re- 
formate. 

Sinclair Refining Co. will spend $27 million 
to enlarge its refinery at Houston, Texas. 
Crude capacity will be increased 25,000 barrels 
daily and 40,000 barrels of catalytic cracking 
capacity will be added. Farther north Sinclair 
Section of catalyst carrier line for Gulf’s 60,000- 
barrel fluid cat cracker. The section shown is 43 
feet long and 12 feet in diameter. Kellogg photo. 


will build a 20,000-barrel vacuum unit at East 
Chicago. Work is to be done at Wood River, 
Illinois, also including the building of a sulfur 
recovery plant to be ready when Wood River 
begins running sour Wyoming oil. Kerosine 
and diesel fuel produced from the sour oil will 
be treated in a 10,000-barrel SO, refining 
plant being erected for Sinclair by E. B. 
Badger & Sons Co. Sinclair is planning one or 
more catalytic reforming installations with a 
combined capacity of up to 20,000 B/D. 

The Humble Oil & Refining Co. plant at 
Baytown becomes the largest refinery in the 
United States with the completion of a mam- 
moth new crude unit which will process 70,000 
barrels of crude per day. 

Gulf Oil Corp. also is setting some new 
records for bigness at its Port Arthur plant. 
Included will be the biggest fluid cat cracker 
in the world and the biggest ethylene plant. 


An automatic gas detection system has been in- 
stalled at Shell Oil Company’s new Montreal re- 
finery. The system sounds an alarm and shuts 
down machinery in any atmosphere approaching 
the danger limit. 

This latter plant will produce nearly 2.5 billion 
cubic feet of ethylene per year, increasing the 
United States supply by about 12 percent. 

Included in the project will be an 8-inch 
pipe line 76 miles long, and a 6-inch pipe line 
of 32 miles to transport the gas to Gulf coast 
chemical plants. Total cost will be in the 
multi-million dollar bracket, but no exact fig- 
ure has been disclosed. 

Occupying about two acres of the refinery 
property, the ethylene plant will comprise a 
series of fractionating towers for separating 
ethylene, ethane and other hydrocarbons from 
refinery gases, and a series of cracking 
furnaces for converting the ethane to ethylene. 

Auxiliary equipment to make the unit com- 
pletely self-sufficient will include a power 
plant for steam and electricity, water cooling 
tower and circulating system, tanks, sewers, 
fire prevention apparatus, and pipe lines. 

Construction has begun and is scheduled for 
completion in 1952. Building contract has been 
let to The Lummus Co., N. Y., one of the 
American firms which has been instrumental 
in developing processes for the manufacture 
of ethylene. 

Another petroleum unit to be built at Gulf’s 
Port Arthur refinery will produce 9,000,000 


pounds per year of isooctyl alcohol, which is 
used extensively by the chemical industry in 
the manufacture of vinyl plastics. The facili- 
ties are expected to be in operation by the end 
of 1951. 

Gulf’s new fluid catalytic cracking unit will 
have a reactor throughput of 60,000 barrels 
per day. Designed and being built by Kellogg, 
the unit is not only physically the largest ever 
done completely by an engineer-contractor, but 
also incorporates several recent design im- 
provements. 

According to Kellogg, these accomplish a 
dual objective of reducing initial costs as well 
as improving the efficiency of the process it 
self. For example, from a process standpoint, 
the regenerator is designed to operate at 
higher temperatures than those normally used 
in existing fluid units. This will permit faster 
regeneration of catalyst and also decrease the 
amount of catalyst that must be circulated to 
maintain the necessary heat in the reactor. 

Although these higher temperatures require 
the use of a special stainless steel standpipe 
from the regenerator, this is offset by the 
reduction in size of costly, specially-formed 
catalyst carrier lines, says Kellogg 

Another design change is found in the re- 
actor, where the stripper is incorporated en- 
tirely within this vessel and above the grid 
rather than below. The stripper is actually 
a separate vessel within the reactor and, as a 
result of this arrangement, requires less sup- 
porting steel than designs which place the 
stripper outside this vessel. 

As further deviation from past design, the 
flue-gas exhaust stack is supported atop the 
regenerator. This permits the elimination of a 
separate structure to support this outlet, and 
at the same time decreases the amount of 
piping. A special vent has been designed 
which permits this construction while provid- 
ing for almost complete suppression of the 
noise which is frequently associated with the 
venting of flue gas from such an operation. 

Also in the Port Arthur refinery district 
The Texas Co. will increase the capacity of its 
great refinery by about 20,000 barrels. At- 
lantic Refining Co. has given E. B. Badger 
& Sons Co. a contract to install a plant to 
convert selected polymer and benzol to the 
alkylate required for synthetic 
manufacture. 

The Corpus Christi district will become a 
more important refining center as a result of 
three projects. Taylor Refining Co. is increas- 
ing its crude capacity by 16,000 barrels and 
adding an 8,000-barrel TCC cat cracker and a 
4,000-barrel Platformer. Southwest Oil & Re- 
fining Co. is increasing crude capacity 15,300 
barrels and adding a 5,000-barrel cat cracker. 
Pontiac Refining Corp. is building a 3,600- 
barrel UOP fluid cat cracker 

At Chalmette, La., Bay Petroleum Co. is 
undertaking a major job. Involved is a 16,000- 
barrel addition to crude capacity and a 5,640 
B/D UOP fluid cat cracker. Procon is con- 
tractor on this latter job. 

A further step in the direction of a refinery 
in Puerto Rico has been taken by the Puerto 
Rican Refining Co. Application was made to 
PAD for accelerated amortization and recom- 
mendation was granted on a 75 percent basis 
for the expenditure of $13.4 million to build 
a 20,000 barrel topping unit and an 11,000- 
barrel catalytic cracker. 

Two Canadian refineries have gone on stream 

(Please turn to page 114) 
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since a detailed account of refinery building 
in the Dominion was given in the April, 1951, 
edition of WORLD PETROLEUM. 

The rate of increase in Canadian refinery 
capacity is even more rapid than that in the 
United States. At the beginning of this year 
Dominion capacity was on the order of 350-, 
000 barrels daily and current building projects 
will raise the total to about 410,000 barrels by 
the end of 1952. All of the refining companies 
in the Dominion are participating. Canadian 
Oil Refineries, Ltd., is building an entirely 
new $18 million refinery as one of the major 
projects. Stone and Webster is project man- 
ager. 

Shell Oil Company of Canada dedicated its 
new Montreal refinery on June 5 with cere- 
monies attended by Hon. Douglas Abbott, 
minister of finance, and Mayor N. Courte- 
manche of Montreal East. The new plant has 
a crude capacity of 25,000 barrels daily and a 
catalytic cracker of 10,000 barrels capacity. 

An interesting feature of the plant is a 
continuous blending plant which can blend the 
six major components of motor fuel at the 
rate of 100,000 gallons per hour on a prede- 
termined basis. The in-line blending plant 
adds TEL, dye and inhibitor as well as the 
major hydrocarbon streams to produce fin- 
ished fuel of desired specification. 

Work on the refinery remodeling and con- 
struction was begun in the spring of 1949 
under the supervision of the Fluor Corp. and 
Arthur G. McKee & Co., general contractors 
The construction job was broken down into 12 
separate jobs as follows: 


(1) Construction of new tankage for an 


additional 26 million gallons storage capacity. 

(2) Extension of the steam generating 
plant and installation of new boilers to provide 
additional conversion of 15,000 gallons of 
water to steam hourly. 

(3) Installation of a 12,000 volt electrical 
distribution system. 

(4) Construction of the vast new mainte- 
nance shops which include lathes, jigs, test 
and welding equipment, a traveling overhead 
crane that can move a 10-machine to any point 
in the shop. 

(5) Remodelling of No. 1 topping plant and 
construction of a second topping plant to in- 
crease overall refinery capacity and assure 
continuous operation. 

(6) Conversion of the Dubbs thermal crack- 
ing unit. 

(7) Addition to the polymerization plant. 

(8) Construction of the vacuum flasher 
which extracts flashed distillate from the 
topped crude oil and feeds this distillate to 
the cat cracker. 

(9) Construction of in-line blending plant 

(10) Construction of the new catalytic 
cracking plant which includes a central control 
room for adjoining units. 

(11) Erection of cafeteria, infirmary and 
new administration facilities. 

(12) Completion of the new laboratories. 

Except for two weeks in August 1950 when 
the whole plant was shut down to change over 
shipping facilities, connect up the in-line 
blending plant and to make tie-ins, the re- 
finery was in continuous operation throughout 
the two years of construction and expansion. 

What is probably the world’s most advanced 


example of combination oil processing went 
on stream officially on June 27 when Alberta 
Premier E. E. Manning opened the newest 
refinery of British American Oil at Edmonton. 
Premier Manning officiated at the opening 
ceremony only 13 months after having turned 
the first sod on the 160-acre site. Actual con- 
struction work was completed in aproximately 
one year 

Other guests attending the opening included 
Hon. George Prudham, Minister of Mines and 
Technical Surveys for Canada, Hon. N. E. 
Tanner, Minister of Mines and Minerals and 
Minister of Lands and Forests for Alberta, 
Mayor S. G. Parsons of Edmonton and Reeve 
G. W. Moyer of the municipality of Strath- 
cona. Company directors and officers who flew 
to Edmonton for the opening included Presi- 
dent W. K. Whiteford and M. S. Beringer who, 
as vice president in charge of manufacturing, 
directed the construction of the new refinery 

It is the second cat cracker to be installed 
by British American. The first, which is 
Canada’s largest, operated at the company’s 
Montreal East refinery 

Processing plant erected at Edmonton re- 
finery is a combination unit consisting of 
crude topping, delayed coking, catalytic and 
thermal cracking and gas recovery sections 
together with treating facilities. The catalytic 
cracking unit is Alberta’s first. The plant has 
been designed to process more than 5,200 
barrels of crude oil per day into finished 
products to supply the northern port of 
Alberta as well as parts of Saskatchewan and 
B. C. Plant designer was the Canadian Kellogg 
Co. 


CROSSLEY-PREMIER 


DIESEL ENGINE GENERATING SETS 


engines totalling 13,200 B.h.p. operate 
the Bremang Gold Dredging Plant. 
One of the two latest is illustrated below 
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withstand 1625°F and 1830°F respectively. For the higher & NO 


range of temperature Newalls Insulating bricks provide 
efficient and economic insulation. 

For the insulation of refrigeration plant Newalls Cork slabs 
and sections have been successfully and extensively used 
since their introduction in 1902. Further information on 
Heat, Cold and Sound insulating materials available on 
request. 


NEWALLS INSULATION CO. LTO =: WASHINGTON CO.DURHAM, ENGLAND 


Telegrams: “Newsulate” Washington Station Telephone: Lowfel] 76035 (3 lines) 
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This is not a flying saucer. At the Podium of the Dome of Discovery at the Festival of Britain is 
this huge saucer-like metal head, burnished till it shines. Although some 12 feet six inches in diameter, 
the steel is 144 inches thick, and was spun from a 15 foot 10 inch diameter flat chrome-clad disc weigh- 
ing 544 tons. The head was spun by G. A. Harvey & Co. (London) Ltd., at its Thames side works at 
Greenwich, where their Rotarpress Spinning Plant is capable of spinning flat plates up to four inches 
in thickness producing semi-ellipsoidal heads from five feet inside diameter to a finished head produced 

from an 18 foot diameter flat plate. 


Experiments with Brazilian Shale 


Members of the Nationai Petroleum Council 
will accompany the experiments, about to be car- 
ried out, in the Union Oil Company’s pilot-retort 
in California on 200 tons of bituminous schist 
from the Taubaté deposits in S. Paulo. They 
will then proceed to Sweden to study the proc- 
ess of distillation in plant situated near Stock- 
holm. The project for a 10,000 bbl. refinery in 
the Paraiba Valley, midway between Rio and S. 
Paulo, is being drawn up by Foster Wheeler Co. 


Petrochemical Plant 


Shell Oil Co. Ltd., will build a $3 million petro- 
chemical plant in conjunction with its recently 
enlarged refinery at Montreal East. The plant 
will produce 20 million pounds per year of iso- 
propyl alcohol and acetone. The plant is the 
third projected for the area. British American 
will co-operate with Shawinigan Chemicals, Ltd., 
and McColl Frontenac will join with Dominion 
Tar and Chemical Co., Ltd., in the erection of 
chemical factories. 


Demonstration Plant for Shale Oil 


An announcement from the office of the In 
terior Department in Washington states that a 
contract has been awarded to Blaw Knox Co. of 
Pittsburgh for construction of a demonstration 
size retort plant at Rifle, Colorado, for the con- 
tinuous extraction of oil from shale. The plant 
will be designed to process 150 to 400 tons of 
shale daily. 


Proposes Canadian Gas Line 


Trans-Canada Pipe Line, Ltd., has asked the 
Alberta Petroleum and Natural Gas Conservation 
Board to approve export of gas to eastern Can- 
ada. Application was supported by a report 
from DeGolyer and MacNaughton indicating 
proved gas reserves in excess of eight billion 
cubic feet. The Board will hear Trans-Canada 
and other applicants for export on Sept. 4. 

The proposed line would extend to Montreal 
and involve the construction of 747 miles of 
gathering lines and 1,781 miles of main line with 
455 miles of laterals to serve communities en- 
route. 


Refinery at Niteroy 


The National Security Council has submitted 
to the Executive an application by Max Leitao 
and his associates, in combination with “Brazilian 
Investments Company” (formed by S. Paulo 
capitalists), for authorization to build an oil re- 
finery in Niteroy, State of Rio de Janeiro. The 
application has been referred to the National 
Petroleum Council for report. The company 
to be formed will consist entirely of Brazilian 
shareholders, with a capital of 100 million 
cruzeiros (U. S. $5,500,000). United States in- 
surance companies have agreed to advance U. S. 
$25 million to finance the installation of a 30,000 
bbl. refinery, and Socony Vacuum will provide 
technical assistance for 20 years. The company 
undertakes to employ the equivalent of U. S. 
$1,600,000 annually in prospecting. 





If ROPE could talk... 


. it would voice some protest about the 


stresses and strains it suffers. For 


remember—although most rope is made to 


stand a fair amount of rough usage—-there is a 


limit to its endurance. Using the correct 


rope for the job makes a lot of 


difference—and that is where 


British Ropes Limited can help. 


Why not consult them ? 


BRITISH ROPES LIMITED 


Licensed to use the A.P.1. monogram for Wire Rope 


Doncaster, England. Oilfield Rope. 
Telephone ; Chancery 8822 
New York: 18, South St 


P. O. Box 195, Montreal 175, St. Joseph St 


Head Office 
Sales Office $2, High Holborn, London, W.C.1, England 


Telegrams : Britrope, Londen 


. Lachine, Quebee 





WORLD PETROLEUM 








f. ~<iNCLAIR AIRCRAFT OIL 


== —-iviné EASTERN 


AIR LINES 
ws, 





EASTERN'SS experience BE : 


roves 


Sinclair's dependability 





Through 23 years of air transportation, cover- 
ing billions of passenger miles, Eastern Air 
Lines has set an enviable operating record. 
Dependable personnel and dependable air- 
liners — plus rigid standards of aircraft main- 
tenance which call for the finest lubricating 
oils and greases—have made this record 


possible. 


Eastern uses Sinclair aircraft engine oil exclu- 


sively in its great Silver Fleet. Long experience 
y g Sex} 


has proved that Sinclair's detailed knowledge 
of every phase of aviation lubrication pro- 
duces products worthy of confidence . . . an- 
other reason why Sinclair is a leader in the 


petroleum industry. 





SINCLAIR OIL CORPORATION * 630 FIFTH AVENUE * NEW YORK 20, N. Y. 
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U. S. Petroleum Industry To Become 
Net Sulfur Producer 


Continued from page 67) 


permits hydrocarbon gases which may con- 
taminate the H,S to pass through the plant 
without change. Heat generated in the re- 
action is used to produce steam as in the 
Clauss process. Liquid sulfur is cooled and 
flaked for convenient handling. 

Mention has been made previously of the 
cooperative sulfur recovery plant in the Los 
Angeles basin area operated by Hancock Oil 
Co. for itself and neighboring refiners. One 
of the refiners is General Petroleum Corp. 
which now has developed yet another process 
for stretching the nation’s sulfur supplies. 
A $250,000 plant to practice the new process 
has been built for General by The Fluor 
Corporation 

The project involves a new process, con- 
ceived and developed by General Petroleum 
engineers and chemists upon which patent 
applications are pending. It produces eleven 
tons daily of ammonium sulfate, a nitrogen- 
bearing chemical used by California farmers 
for soil fertilization. 

The new process starts with waste refinery 
gases which are bubbled through acid sledge 
producing a solution of ammonium sulfate. 
This liquid is piped to another vessel which 
turns it into crystal form by partial evapora- 
tion of the brine. 


The resulting ammonium sulfate crystals 
are then separated by a centrifuge and are 
blown into a hopper from which trucks can 
be loaded by gravity. The crystals contain 
over 20.9 percent nitrogen. 

Through its many-sided attacks on the 
problem the petroleum industry soon will 
cease to be a net consumer of sulfur and be- 
come a contributor to the critically short 
supply. 





U. S. Moves to Lessen Effect of 


Iranian Crisis 


In view of the possible loss to international 
trade of the 675,000-barrel daily production of 
the Persian oil fields, including the 500,000-bar- 
rel daily throughput of the world’s largest re- 
finery at Abadan, resulting from the seizure of 
Anglo Iranian Oil Company’s properties by the 
Iranian government, United States authorities 
have sponsored a voluntary agreement among 
American oil companies engaged in international 
operations to undertake joint action to meet the 
threatened shortage so far as possible, or at 
least to minimize its effect in areas which have 
been dependent upon Iranian supplies. The sud- 
den withdrawal at this juncture of over 15 per- 
cent of world production available from sources 
outside North America is regarded as far more 
serious than it would be under ordinary conditions 
because of the extremely close balance between 
production and demand. The fact that refineries 
everywhere are operating practically at capa- 
city makes it impossible for them to fill imme- 
diately a daily gap of half a million tons and 
threatens to force a return to rationing in a 
number of countries. The effect of the Persian 
imbroglio in crippling or retarding the defense 
program of the western nations is considered in 
official circles as one of the most serious results 
to be apprehended. 


Accordingly Charles E. Wilson, director of 
defense mobilization in the United States, acting 
through the Petroleum Administration for De- 
fense, has invited 18 American companies en- 
gaged in overseas operations to form a committee 
to deal with the impending crisis. The Depart- 
ment of Justice has indicated its readiness to 
approve agreements for joint action among such 
companies. The invitation to participate in the 
proposed plan was sent to the following com- 
panies: American Independent Oil Co., Arabian 
American Oil Co., Atlantic Refining Co., Barber 
Oil Corp., Caltex Oil Products Co., Creole Petro- 
leum Corp., Conorado Petroleum Corp., Gulf Oil 
Corp., Pacific Western Oil Corp., Socony-Vacuum 
Oil Co., Standard Oil Co. of Calif., Standard Oil 
Co. (N. J.), Standard Vacuum Oil Co., Superior 
Oil Co., The Texas Co., Tide Water Associated 
Oil Co., Union Oil Company of Calif., Venezuela 
Petroleum Co. 

Secretary of Interior Oscar Chapman in his 
capacity as Petroleum Administrator appointed a 
committee made up of representatives of these 
companies with Stewart P. Coleman, a director 
of Standard Oil Co. (N. J.), as director to 
adopt plans for meeting the situation insofar 
as existing circumstances permit. Action along 
similar lines is under discussion among European 
companies with international connections and a 
coordination of the efforts of all these interests 
is in contemplation. 

The announcement issued in Washington in 
connection with the agreement points out that 
current world supply and demand for petroleum 
products are most delicately balanced and that 
there is only a negligible amount of refining 
capacity not presently in operation. It adds: 
“The defense and security programs of the 
United States, and others of the United Nations, 
have accelerated essential demands for oil. Any 
substantial diminution in world petroleum sup- 
plies will directly and adversely affect the in- 
terests of the United States, including the suc- 
cessful continuation of its mobilization program.” 
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serve the petroleum industry 
from beginning to end. With 
a range of protective paints, 
specially made for tankers, 
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road and rail wagons, you 
can't go wrong with “Inter 
national” 
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Two-stage crude distillation 
unit recently ompleted 
by Pritchard tor Tide Water 
Associated Oil Company at 


Bayonne, New Jersey 
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Pritchard Designs for 
Versatility and Accessibility 


This unit is typical of Pritchard’s forward looking ingenuity in Design, 
Engineering and Construction. Designed to the customer's requirements 





for replacement of an existing crude unit and for processing six different 
types of crude oil at a nominal capacity of 22,500 bbls. day, this unit 
simultaneously produces eight different distillate fractions ranging from 
light gasoline to cylinder stock! 


At the same time particular care was taken to design the unit for maximum 
accessibility to the heat exchanger equipment, thus facilitating handling 
and reducing “shut down” time and maintenance costs. 


For the most modern advancements in petroleum processing, let Pritchard 
engineers develop your next project from drawing board to “on stream.” 


Our Single Responsibility Contract Includes 


Economic Studies Field Construction 
Design Guarantees 
Processing Operating Tests 
Engineering Firm Prices Quoted on 
Purchasing a “Turnkey” Basis 
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DAVISON DEPENDABLE CATALYSTS 


BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 


is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison's production of microspheroidal (M-S*) is tops in 
uniformity .., providing all users with a highly efficient synthetic fluid-type 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete — 


laboratory testing facilities are part of Davison’s service. 
*T.M.T.D.C.C 


Progress Through Chemistry 
THE DAVISON CORPORATION 
Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
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Catalytic Reforming 
Developments 


(Continued from page 74) 


eration, so variations in this factor were kept 
out of the comparison. These results were 
obtained with a molybdenum catalyst on an 
alumina gel support. There are better cata- 
lysts than this, which should show to more 
advantage in the fluid design. 

Mr. Murphree mentions the investment sav- 
ings in a fluid hydroformer, which were evalu- 
ated from a comparison of a fluid design 
using a pressure of 200 psig and a tempera- 
ture of 900°F with a modern fixed bed unit 
working under the same conditions. Both 
processes operated on a low octane-number 
mixed base naphtha and a normal molyb- 
denum alumina gel hydroforming catalyst. 
The improvements shown by the fluid tech- 
nique are deemed to be representative of what 
might be obtained with other catalysts and 
naphthas when producing high octane number 
gasoline of low vapor pressure. 

The comparative investment and operating 
costs for the fluid and fixed bed units for 95 
clear octane number hydroformate are given 
in Table II: 

The wide cut mixed base naphtha in this 
comparison is a more refractory feed stock 
than the average refinery naphthas. There- 
fore, the investments are somewhat higher 


TABLE II 


10,000 B/SD Hydroforming Plants 
Mixed Base Naphtha to 95 Clear 
Research Octane Number C,+ Product 

Fluid Fixed Bed 
$4,350,000 $7,370,000 
190,000 390,000 
Total $4 540,000 $7,760,000 
Initial catalyst cost $285,000 $560,000 
Yield, 10 lb. RVP, Vol. % 84.5 79.0 


Investments, Onsite 
Utilities 


than normally required for this operation. 

The total investment costs distinctly favor 
the fluid hydroformer. When all savings are 
combined, the fluid process is estimated to 
produce this high quality gasoline for about 
44 cents per barrel less than it would cost by 
the improved fixed bed process. 

Much gasoline is still being produced by 
conventional thermal reforming. Equipment 
for producing 10,000 B/D of 95 leaded re- 
search octane number 10 lb RVP gasoline 
(2ec TEL) by the thermal process now costs 
about $4,000,000 and consumes 12,000 B/D of 
feed naphtha. The high investment and low 
yield of the thermal process makes fluid hy- 
droforming or some other form of catalytic 
reforming an important consideration in 
future refinery planning. 





“Petrofina” Report 


The annual report on operations of Compagnie 
Financiere Belge des Petroles during the year 
1951 reflects a satisfactory progress in all the 14 
branches and subsidiaries of this company. Work 
on the new refinery at Antwerp is proceeding. 


A new 16,500-ton tanker has been acquired. The 
company has acquired an interest in the Societe 
des Raffineries Algeriennes which has been organ- 
ized for petroleum exploration in Algiers. A 
new oil depot has been established at La Goulette, 
Tunisia. : 

In the Congo the Elizabeth depot has been dis- 
continued; facilities at Ango-Ango are being en- 
larged, and a 375-kilometer pipe line is being 
built from Ango-Ango to supply a new depot 
at Leopoldville. Oil consumption is increasing, 
and production in the Tale district is on the 
increase. 

New producing oil and gas wells have been 
drilled on the company’s Mexican property; the 
potential of this enterprise has not yet been de- 
fined. A subsidiary, Canadian Fina Oil, Ltd., has 
acquired participation in a number of prospects 
in Alberta, where out of eleven wells drilled, 
six are producing oil and one gas. 

Operations of the tanker fleet have been satis- 
factory. The oil market has been strong in all 
lines except fuel oil, which is afflicted with price 
wars, and there has been a tendency of some 
governments to fix prices at unremunerative 
levels. The situation of the company’s interests 
behind the iron curtain has not been changed. 

New financing has been readily absorbed by 
the investing public. Total assets are now rated 
at 2,234,925,744.90 Belgian francs. After all 
charges and allocations to reserves, the year’s net 
was 160,684,703.56 francs. 


French Engineers Visit U.S. 


The French petroleum industry has sent 11 
young engineers to the United States on a nine- 
month study. Their study is sponsored unde 
the technical assistance program of the Economic 
Cooperation Administration. It will consist for 
the most part of in-plant training with various 
American oil companies, under the direction of 
the department of chemical engineering of the 
University of Texas. 


MILLENNIUM -REY 


PETROLEUM FITTINGS 


KEY 


Cast Steel Fittings for oil refinery and chemical plants are 


manufactured throughout at Braintree by Lake & Elliot Ltd. Close 


metallurgical control is maintained by competent chemists working with modern 


apparatus, The independent inspection department can carry out inspection, 


or work in conjunction with customers own inspectors. 


LAKE & ELLIOT LTD. Braintree, Essex + Telephone: Braintree 81 + Grams: Lake, Braintree, England 
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These are sound 
engineering reasons 


The special keynote of this Hayward Tyler-Byron 
Jackson “ VC pump is efficiency. A special purpose 
2-stage centrifugal, it is designed specifically for Refinery 
service where high temperatures and high pressures are 
involved. 

The vertically split case and cover with its fully trapped 
circular metallic enclosed gasket is certain to ensure a 
tight joint under high temperature and pressure. This 
joint is far more easy to make and maintain than the 


irregularly shaped flat gaskets used for horizontal split 


aywarp * 
TYLER 


HAYWARD TYLER & CO. LTD. LUTON, BEDFORDSHIRE 
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case joints. The entire rotating element may be removed 
for inspection without disturbing either suction or dis- 
charge piping. 

Centre line cradle mounting permits thermal expansion 
in all directions under high temperature without mis- 
alignment. 

General Specification: Capacities 200-5,000 Imp. gallons 
per minute. Heads up to 1,400 feet at speeds up 
to 3,600 r.p.m. Temperatures up to 900'F. Pressures 


to 1,000 p.s.i.g. 


BYRON 
JACKSON 


~ 


TELEPHONE LUTON 


3951 
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ANYWHERE IN THE WORLD 


COSTAIN JOHN BROWN LTD 713 SOUTH AUDLEY STREET, LONDON W.1 











Carbon Brushes Booklet 


A new two-color, 28-page booklet entitled 
“Carbon Brushes for Electric Equipment” has 
been announced as available from the General 
Electric Co., Schenectady 5, N. Y. Included are 
sections on types of brushes, characteristics of 
brush grades, brush grade recommendations, 
mechanical design of brushes, and tips on brush 
replacement. 


Bayou Plant on Stream 


Phillips Petroleum Co. began operation in June 
of its new natural gasoline plant in the Chocolate 
Bayou field of Brazoria County, Texas. This 
new plant has a daily capacity for 175 million 
cubic feet of gas, yielding approximately 150,000 
gallons per day of natural gasoline products. 
Gas is gathered from both distillate and oil 
wells by a dual gathering system, part of which 
operates under natural high well pressure and 
part at lower pressure. 

The Chocolate Bayou field produces principally 
from depths of 8,700 to more than 10,000 feet 
where pressures in the order of 5,000 to 7,000 
pounds are encountered. Large reserves of gas 
have been proven yet the field has not been en- 
tirely limited. Residue gas goes to Pan American 
Gas Co. and will go later also to Texas-Illinois 
Pipe Line Co. 


H. E. BRANDLI was elected president of 
Cities Service Oil Co. (Pa.), to succeed Burl S. 
Watson, who recently was made chairman of the 
executive committee. Mr. Brandli, formerly vice 
president and general manager, is a veteran 
Cities Service executive. During nearly 40 years 
with the organization, he was engaged in all 
phases of its widespread interests. His activities 
have included key managerial positions with prop- 
erties of the organization in Illinois, Texas, Kan- 
sas, Mississippi and Alabama. 

In 1926, Mr. Brandli became vice president and 
general manager of Cities Service Export Oil Co 
In 1936, he was elected vice president of Cities 
Service Oil Co. (Pa.), retaining this position until 
1946, when he became general manager of the 


STOTHERT € PITT LTD BATH 


company. Mr. Brandli is also president and direc- 
tor of Petrol Corp. and of Cities Service Oil Co. 
of Argentina, as well as director of Petroleum 
Advisers, Inc. and Cities Service Oil Co. (Pa.). 


O. P. PURYEAR has been appointed assistant 
to the director of technical services of The Texas 
Co. He formerly was supervisor of the grease re- 
search department at the Beacon, N. Y. labora- 
tories. His new headquarters will be in the New 
York offices of the division. 


Dynamometer Booklet 


A new two-color booklet on G-E type TLC 
(cradled), 250-volt, d-c dynamometers for direct 
connection testing of internal combustion en- 
gines, electric motors, pumps, blowers and com- 
pressors, has been announced as available from 
the General Electric Co., Schenectady 5, N. Y. 


Surface-Active Agents 


A 48-page technical booklet covering the nature, 
grades, properties and applications of Triton 
and Hyamine surface-active agents has been 
prepared by Rohm & Haas Co., Washington 
Square, Philadelphia 5, Pa. Ten tables record 
data on surface and interfacial tension values, 
wetting time, spreading coefficients, foaming 
volumes, stability and other properties. 


Forms Junior Directorate 


An innovation in corporate management is the 
formation of the junior board of directors of 
Sinclair Oil Corp. Purpose is to train younger 
men for more responsible executive positions and 
eventual direction of the company. Member- 
ship is comprised of junior executives of Sinclair 
Oil Corp. and its subsidiaries who are designated 
by officers of the several companies. Total mem- 
bership is limited to 25, and no member can serve 
for more than one year. Present chairman of 
the junior board is C. J. Allen, assistant to the 
president, Sinclair Oil Corp., and vice president, 
Sinclair Refining Co. 


J. W. WILSON has been named superintendent 
of operations and M. F. Wirges chief process 
engineer for the gasoline-chemical division, Cities 
Service Oil Co. (Del.), according to an announce- 
ment by Frank M. Perry, division manager. In 
connection with these added responsibilities, Mr. 
Perry announced that Mr. Wilson and Mr Wirges 
will work under the direct supervision of Ralph 
W. Johnston and Harry P. Hohenadel, géneral 
superintendents of the gasoline and chemical 
divisions, respectively. 


PARKER S. WISE has been appointed to the 
newly created position of assistant general man- 
ager of the marine transportation department, 
Socony-Vacuum Oil Co., Inc. He formerly was 
assistant traffic manager in this division. He will 
be succeeded by Herbert A. Steyn, Jr., supervisor 
of foreign deep-sea fleet traffic. Mr. Wise joined 
the organization in 1929 and in 1944 became man- 
ager of Socony-Vacuum’s inland waterways divi 
sion, followed two years later by promotion to 
assistant manager of the traffic division. During 
World War II he was a member of the Petro- 
leum Advisory Committee to the Office of Defense 
Transportation 


Parker S. Wise 


Eminently suitable for handling 
spirits and other volatile fluids, 
this Screw Displacement Pump 
is of the all round clearance 
design and is capable of work- 

ing with a high suction lift. 

The flow is practically pulse- 


less and the unit self priming. 
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Whal do you require 
in a tank car ? 


Bogie Tank Wagon for the Buenos Aires Great Southern Railway 
(General Roca) 


We design and build Tank Cars to meet 
variations in the factors of volatility, viscosity 
and all other properties of the liquids to be 
transported; we fit them also to suit all types 
of terminal loading and discharging facilities 
at installations. Our service can meet your 
precise requirements. 


Please send us your enquiries. 


Hurst Nelson 


HURST, NELSON & CO. LTD., MOTHERWELL, SCOTLAND 


Telephone Motherwel! 500. Telegrams ‘Nelson’ Motherwell. 


London Office: 9, Bishopsgate. E. C2 
Telephone: LONdon Wol/ 5050. 


COMMERCIAL ST 


| ALLEN Mi HARRISON 


CAST STEEL 


WEDGE GATE VALVES 
FOR THE 
OILFIELDS, OILPIPES, 


OIL INDUSTRY, 
REFINERIES. 








ALL VALVES MADE TO B.S.S. 1414- 1949 
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300Ibs at 800°F 
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ALLEN OIL EQUIPMENT 


AND 


SUPPLY COMPANY LT. 


ORGANISED FOR THE SUPPLY OF 
SPECIALISED EQUIPMENT TO THE 
OIL AND MINING COMPANIES 


Machinery. Materials and Equipment Stockholders 


Constructional Engineers and Manufacturers 


SUPPLIERS OF OIL-FIELD AND REFINERY VALVES, SERIES 150 TO 600, 
DRUM-CLEANING EQUIPMENT, PRE-FABRICATED BUILDINGS, PUMPS. 
Etc., Ete. 


25 Years’ Practical Oilfield Experience 


HEAD OFFICE: 


39-40 KING STREET, CHEAPSIDE, 
LONDON, E. C. 2 


Telephone: MONarch 0688-9 
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Broad Construction Program Greatly Enlarges Capacity 


(Continued from page 85) 


To carry out this constructional program, 
the company has in the past year increased 
its capital from Lit. 300,000,000 to Lit. 3,000,- 
000,000 in fully subscribed shares, and has 
obtained a loan of £2,700,000 through IMI 
(Instituto Mobiliare Italiano) from the fund 
provided under the law passed on April 18, 
1950. 

Another entirely new refinery to be built 
in Italy is the Sarpom affiliate of California 
Texas Oil Co., Ltd., to be erected at San Mar- 


if you want... 


INCREASED 
THROUGHPUT 


Get the facts on... 


METEX MIST 





ELIMINATORS 


In plant after plant, these 
knitted-wire mesh units, by re- 
moving more than 95% of the 
entrained liquids, are enabling 
petroleum refiners to 


tino, Italy. This project consists of a 15,- 
000-barrel crude distillation unit, reformer 
and treating facilities. Design, procurement 
and construction will be combined enterprises 
of the Badger companies in Boston and Great 
Britain. 

Aquila S/p.A- Tecnico Industriale, Trieste, 
has erected a complete lube oil plant in 
Trieste with materials primarily supplied 
from the United States. The facilities con- 
sist of a propane deasphalting unit, a fur- 





e+e CUT PROCESSING COSTS 
«e+ MAINTAIN PRODUCT QUALITY 
e+e AND INCREASE OUTPUT 
Furnished in sections, and cut to fit the dimensions and shapes of towers and 


stills, Metex Mist Eliminators can be easily installed in existing equipment. 
Their effectiveness also leads to further economies on new construction. 


For detailed information on this modern method of coalescing and removing 
liquids entrained in the vapor in vacuum pipe stills, scrubbing towers, knockout 
drums, evaporators and similar equipment, write for your copy of our 8-page 


bulletin — “Metex Mist Eliminators”. 


METAL TEXTILE CORPORATION 


655 EAST FIRST AVENUE, ROSELLE, N. J. 


Metal Textile Corporation 


655 East First Avenue, Roselle, N. J. 


Gentlemen: 


I'd like to have a copy of “Metex Mist Eliminators”. 


Address 


City 


Title 


Distillation section and control room of S.1.B.P. 
plant under construction at Antwerp. 


fural solvent extraction unit, and MEK de- 
waxing unit, and a continuous clay contact 
treating plant The product will be a 95 
or better VI and the installation will be the 


Foster-Wheeler vacuum distillation unit at 
Liandarcy, South Wales, refinery of Anglo- 
Iranian Oi) Co. 


first to produce high viscosity aviation grade 
lubricants in Europe from propane deasphalt- 
ed residuals. The Aquila lube oil refinery was 
the first engineering contract let under an 
ECA loan. Many local problems arose, large- 
ly because this was the first contract of this 
type under ECA, and considerable training 
of local labor was required. This included the 
Please turn to page 134) 
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ENGINEERS TO THE 
REFINING INDUSTRY 


For a complete new refinery, or a simple job of modern- 
ization, you'll find Koch's 26 years of experience invaluable. This 
experience is a “plus” that costs you nothing extra. We invite you 


to “Call on Koch” to discuss your next project. 


THE KOCH ENGINEERING COMPANY, INC. 


DESIGNERS @ MANUFACTURERS @ BUILDERS ® 335 WEST LEWIS STREET @ WICHITA, KANSAS 


British Associates: Messrs. A. F. Craig & Co., Ltd., Paisley, Scotland 
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German Refinery Expansion 


efineries have increased their crude 
yy 1,300,000 tons (approximately 2,600 
y) during the past year and are neat 
osition in which they will be able to 
most of the requirements of the Federated 
except for 


supply 
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certain grades of 
and some basic oils which are 1 
n sufficient quantity to meet seasonal 
Opening of the new 
Hambure 
to the increase. Additions to the 
Mannheim and Harburg, to the 
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Plan Products Lines in Mexico 


Petroleos Mexicanos will start building an ex 
tensive network of distribution pipe lines to sup- 
ply major cities of central and western Mexico 
as pipe is delivered by the United States. 
The main eight-inch line will link the 30,000 
barrel-a-day Antonio M. Amor Refinery at Sala 
mancea, in the State of Guanajuato, with Lagos, 
n the State of Jalisco, from which a six-inch 
extension line will deliver refined products to the 
Zacatecas. Another six-incl 
extension will connect Lagos with Mexico’s second 
largest metropolis, Guadalajara, also in the State 
f Jalisco. “The Salamanca plant will also be 
oined with the city of Morelia, in the State of 
Michoacan, by a four-inch 


as soor 


mining center of 


distribution line. 


The network, together with the two West Coast 
refiner 1952 should 
solve Mexico’s thorny domestic distribution prob 
lem. The only part of Mexico that will still have 
to depend upon imported petroleum products wil 
be a strip along the border 1,000 miles long and 
‘ inhabi 
growing 


es 86 


heduled for completion ir 


} 


This region has fewer 
rapidly 


» miles deep. 
and industries than the 
western part of the country. 


These same sources predict the project will 
problem in the 
Salamanca refinery 


ls and representatives of local 


also eliminate a large 


where 


serious 
area served by the 
both Pemex offici 
ndustries 
with the 


have been waging a constant 
National Railways for enough tank cars 


to provide the district with its petroleum needs. 


fight 


A “major Pacific Coast steel mill,” prob 
ably Henry Kaiser’s, is reliably reported to have 
received the order for delivery of 
of pipe for the lines “in the near future.” 


U. S. 
25,000 tons 


Meanwhile, Mexican officials have 
their intention of asking the U. S. government 
for aid in obtaining export licenses for the rest 
f the 20-inch pipe needed to build the 405-mile 
natural gas line between the Brazil and Reynosa 
gas fields, on the U. S. border, and the Poza 
tica field, by way of Tampico. The line’s func 
tion will be to supply cities enroute with retail 


revealed 


and wholesale gas as well as to boost the Poza 
Rica field’s output by about 20,000 barrels a 
day through re-pressuring. 

Export permits have already been granted for 
the initial deliveries of the 20-inch pipe. Al 
though no opposition has been reported, Mexican 
sources said U. S. oil and gas companies suffering 
from pipe shortages are bringing pressure upon 
the National Production Authority for the re 
channelling of future deliveries. 


Pacific Petroleum’s Refinery 


Pacific Petroleum Ltd., is 
struction of a 4,000-barrel refinery to 
at Stettler, Alta A thermal cracking 


be included. Cost is estimated a 


planning th 
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Germany’s First Post-War Tanker 


Firs a going tanker built fo Ger 


ywners si the war, the “Leset Essberger,” 


was launched earlier in the year ; Hamburg 
and was scheduled for her tria in Ju 

The vessel, of OO 
in length, 15-foot draught and has a 
10% knots. She is powered by a MAN 
of 1,200ps. 


leadweight tons, is 290 fe 
speed 
»-stroke 
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FRANKIPILES 


— STANLOW 
— SHELL HAVEN 
FRANKIPILES carry more tons per pile. —— CORYTON 


THE FRANK! COMPRESSED PILE CO., LTD. 


39, Victoria Street, London, S.W.|. 
‘Phones: ABBey 6006-9 ‘Grams: Frankipile, Sowest, London 
And South Africa, Australia, New Zealand 


There are Franki Organisations in U.S.A., Canada, and most parts of the World 
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Broad Construction Program Greatly Enlarges Capacity 


(Continued from 


setting up of a welding school to train local 
welders in modern oil refinery techniques. 
The plant will produce a full range of lu- 
bricating oils and finished waxes with an 
output of 32,000 tons per year. These facili- 
ties were finished in the first half of 1951, 
three months ahead of schedule by E. B. 
Badger & Sons Co. 

The California Texas Oil Co., Ltd., which 
has a half interest with FIAT in the Italian 
refining project known as SARPOM (Societa 
per Azioni Raffineria Padana Olii Minerali) 
announces progress toward the construction 
of a refinery at San Martino di Trecate, 18 
miles west of Milan. This marks another 
major step in the European refining plans 
of the Caltex interests. The first two cor- 
nerstones in these plans are at Ambes near 
Bordeaux and at Pernis, near Rotterdam. 

The field work for the construction of 
the refinery has started and is expected to 
be completed in late 1952. Integral in the 
Sarpom project from its beginning is an 
eight-inch 97-mile long pipeline now being 
built from Legino to the refinery site across 
the Po valley. One-third of this line has 
already been built and construction is expect- 
ed to be completed on about June 1, 1952. 
Most of the pipe is being manufactured in 
Italy. 

Another major step in European refining 
is the operation at Escombreras, near Carta- 
gena on the south-eastern coast of Spain, 


page 130) 


which is jointly owned by the Spanish 
government, the Spanish Petroleum Co. 
(CEPSA) and Caltex. This refinery, with a 
present capacity of 7,000 BPCD is now being 
expanded to 30,000 BPCD, which expansion, 
it is expected, will be completed by the sum- 
mer of 1952. 


Lifting main fractionating tower at Grangemouth 
refinery of Anglo-Iranian Oil Co. M. W. Kellogg 
photo. 


Rea- 
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Cooper-Bessemer Promotes 


Promotion of I. W. Ferguson to manager of 
quality control, a new post, was recently an- 
nounced by Dr. Hewitt A. Gehres, executive. vice 
president of The Cooper-Bessemer Corp. E. C. 
Phelps succeeds Mr. Ferguson as assistant works 
manager. P. R. Letz is works manager. Harold 
Johnson now becomes factory superintendent and 
Harry Cecsarini, supervisor of the routing and 
estimating department. 


Valve Catalog 


Pacific Valves, Inc. has published a new cata- 
log of small size cast carbon steel gate valves. 
Included are 600-lb. O.S. & Y., bolted bonnet, * 
inch to 2 inch; O.S. & Y., union bonnet, % inch 
to 2 inch; inside screw, union bonnet, 4 inch to 
2 inch. Complete engineering data, dimensions, 
materials and list prices are included. Copies are 
available on request to Pacific Valves, 3201 Wal- 
nut Ave., Long Beach, Calif. 


Phillips to Expand Products Line 


Phillips Petroleum Co. has announced that it 
will begin immediate construction of a major 
expansion of its products pipe line from Borger, 
Texas, to East Chicago, Ind. Urgency of enlarged 
facilities is indicated by the present shortage 
of propane in the Great Lakes area and the pros- 
pect of a continued increase in demand. 

Officials of the company state that the expan- 
sion program will require the laying of 500 miles 
of pipe which will increase the line’s capacity by 
30,000 barrels per day. Petroleum Administration 
for Defense has issued priorities to provide for 
delivery of pipe in the third quarter of this year. 
Right of way for the line has been purchased and 
delivery of steel has begun. Pipe laying will be 
started shortly and the line is expected to be 
completed before the period of high consumption 
during the winter months. With large under- 
ground storage to draw upon, the line will sub- 
stantially increase deliveries with a minimum use 
of critical materials. 
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May Renew Mexican Loan 
Negotiations 


Washington’s attitude toward renewing nego- 
tiations for a U. S. oil loan to Mexico is decidedly 
“friendlier,” according to stories appearing re- 
cently in the Mexican press. The hint the loan 
issue is far from dead is based upon reports 
U. S. Interior Secretary Oscar Chapman strongly 
favors a change of policy on the development of 
this country’s oil reserves. Cause is attributed 
to the Iranian situation. 

Queried about these reports, Senator Antonio 
J. Bermudez, director-general of Petroleos Mexi- 
canos, commented that the Aleman administration 
has so far done “nothing officially to warrant a 
change in attitude” on the part of the U. S. 
But he observed that “we are always happy to 
win new friends for Mexico, 


those friends happen to be 
oft 


especially when 
high government 


icials.”’ 


Mexican Tanker Returned 


Newest tanker of Petroleos Mexicanos, the 
Spanish-built 60,000-barrel “‘Presidente Aleman,” 
is back in government service after six months 
of use by the Sinclair Refining Co. The tanker is 
yuting diesel and tractor fuel from 
Tampico to Mexico’s West Coast. 


now listi 


M. W. CONN, assistant manager of the market 
development division of Phillips Petroleum Co.’s 
and development department, has been 
appointed manager of the division, succeeding 
C. C. Crawford. Mr. Conn started with Phillips 
in 1936 as technical assistant in the patent de- 
partment. In 1940, he was appointed manager 
of the Perco division of the special products 
department. After two years in the Navy dur- 
ing World War II, he resumed his position with 
Phillips. 
f the 


researc 


He was appointed assistant manager 
market development division in 1949. 


B-A Splits Shares 


Shareholders of The British American Oil Co. 
Ltd. have approved a two-for-one split of the 
company’s common shares and an increase in the 
total authorized number to 12-million. The com- 
pany is in the process of negotiating the sale of 
a substantial block of convertible debentures. 
British American has called for the redemption 
of the remainder of 55,000 outstanding preferred 
shares. This will leave the company with only 
one class of stock outstanding. 


Plan New Petrochemical Plant 

Firestone Tire & Rubber Co. and Cities Service 
Co. have formed the American Petrochemical 
Corp. to manufacture essential chemicals from 
petroleum hydrocarbons. The new company 
plans to build a petrochemical plant at Lake 
Charles, La., where Cities Service operates a 
160,000-barrel refinery, which would be a source 
of supply of light hydrocarbons for the chemical 
plant. Firestone operates a government-owned 
synthetic rubber plant adjacent to the refinery. 

The growing emergency requirements of the 
Armed Forces, including greatly increased de- 
mand for a wide range of chemicals and for 
such finished products as synthetic rubber, fibers 
and plastics, were important factors in planning 
the chemical plant. 


New Chain Drive 


A complete catalog C 72-51 has been published 
to describe the new HY-VO power transmission 
drives recently announced by Morse Chain Co., 
7601 Central Ave., Detroit 8, Mich. It includes 
discussion of the new design principles and data 
on what the drive will do in the field of high- 
speed, heavy-duty power transmission. 


combines the good qualities of a pressure pump and a 


vacuum trap. 


Pumps condensate from low-pressure or 


vacuum vessels and lifts up to fifty feet; pumps boiling, 
cold or gaseous fluids (including oils); pumps petrol, 
benzine, dye liquors and alkaline liquors such as caustic, 
ammonia, etc.; drains sump holes, pits, excavations (where 


it may be fully 


submerged). 


ENTIRELY 


AUTOMATIC. Details of “Ogden'’s Patent Pump” (in 
five sizes) from: OGDEN & CUNLIFFE, (Petroleum 
Dept.) Charlton House, Cheltenham, Glos., Eng. 


C. W. DEMPSEY of Montreal has been elected 
treasurer of Husky Oil & Refining Ltd. Mr. 
Dempsey has a wide and varied background in 
Canadian business administration. From 1944 
to 1950 he was president of Central Scientific 
Co. of Canada Ltd.; and for the fourteen years 
prior to that period he was vice president of 
Liquid Carbonic Canadian Corp. Ltd. 


Gulf Announces New Pipe Line 


Gulf Oil Corp. will build a new 6-inch crude 
line from Upton county, Texas, to connect wit! 
Guif’s main West Texas line at Midland. TI! 
new line will be approximately 43 miles long 
and six inches in diameter. It will serve th 
so-called Spraberry oil-producing areas of Upton, 

sscock, Reagan and Midland counties 


New Lane-Wells Director 


Jas. D. Hughes, general sales manager of Lane 
Wells Co., has been elected a director to fill 
vacancy on the board, according to Walter 1 
Wells, chairman. Mr. Hughes has been asociated 
with Lane-Wells since 1939 and was Gulf Coast 
division sales manager in Houston from 1941 t 
1945 when he was transferred to Los Angeles a 
manager of oil field sales. Early in 1945 he was 
made sales manager and in 1950 became gene! 
sales manager. 


Arthur Andersen Garrabrant 


Arthur Anderson Garrabrant, 61, vice presi 

and general manager of foreign sales for The 
Atlantic Refining Co., died and was buried at sea 
July 1 enroute from Lisbon, Portugal to Rio de 
Janiero, Brazil. Mr. Garrabrant started wit! 
Atlantic in 1916 and in 1937 was made a vice 
president of the company. In 1941 he was elected 
to the board of directors and in 1943 became ger 

eral manager of foreign sales for Atlantic 
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go on-stream in 


first new design 
HOUDRIFLOW 


ANOTHER DE LAVAL FIRST f 


LOCATION: California Refining Company, Perth Amboy, N. J. 


PROCESS: Houdriflow catalytic cracking. 
ENGINEERED BY: C. F. Braun & Co. 


DE LAVAL EQUIPMENT: Two 38,750 cfm single-stage, 
double-suction blowers, each driven by a De Laval “MCP” 


. single-stage, high back pressure turbine. Operating conditions 
New Bulletin wo. 0500 tulty de- 


are 600 psi, 750F, 150 psi back pressure. 
scribes top-performance, maintenance-saving 


feat f De Laval blowers plus data that : . 

peyote , A pe catenin rae Resa FUNCTION: Blowers discharge air at pressures to 5.3 psig 
one ' virtw, y e ' x s P 

on compression of gases and pipe friction. for regeneration of the spent catalyst. 

We have a new bulletin (No. 4215) on our : 

high pressure mechanical drive turbines. Ask 2 De Laval “firsts” in blowers and compressors : WA 

for a copy of it also date as far back as 1902. 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


TURBINES * HELICAL GEARS * CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS * WORM GEAR SPEED REDUCERS * IMO OIL PUMPS 





Hani Cisliiy 
oC 


ANNUAL REFINERY ISSUE 





New Guide for Meters 


A new bulletin intended to guide the proper 
selection of meters for measuring more than 200 
chemicals, petroleum products, and other liquids 
has just been issued by the Rockwell Manufac- 
turing Co. Copies of Industrial Meter Bulletin 
No. OG440 are obtainable from Rockwell Manu- 
facturing Co., 400 North Lexington Ave., Pitts- 
burgh 8, Pa., or to any district office. 


Delayed Coking Brochure 


A 20-page brochure, entitled “New Horizons 
Lummus at Pan Am Southern”, has just been 
published by The Lummus Co. Contents cover the 
delayed coking process generally, and Pan Am 
Southern Corporation’s Lummus-built El Dorado, 
Ark. unit specifically. Brochure is number two in 
Lummus’ newly-inaugurated series. 

The booklet discusses the economics and proces- 
sing significance of delayed coking. A flow dia- 


trated, the brochure contains sequence photo- 
graphs to visually present each step in the coke 
making and handling cycle at El Dorado. Run- 
ning copy provides a complete description of the 
process, and points out operating results of this 
newest and largest unit. Free copies can be 
obtained by addressing The Lummus Co., 285 
Madison Ave., New York 17, N. Y 


To Build Lake Tanker 


The British American Oil Co. will build a 
$4,500 000 tanker to augment its Great Lakes 
fleet. The -new~ tanker, which will bring to 19 
the number of ocean and lake tankers owned by 
and under charter to British American, will be 
used to deliver crude oil from Superior, Wis., to 
Clarkson, Ont. To be built in an eastern Cana- 
dian shipyard, the tanker will have a top speed 
of 15 knots and will be capable of transporting 


New Book 


Manual on Measurement and Sampling, pub- 
lished 1950 by American Society for Testing 
Materials, Philadelphia, Pa.; 132 pages, $2.65. 

This new ASTM manual comprises the investi- 
gations of Division II on measurement during the 
past ten years. 

It is profusely illustrated, containing many 
photographs and figures that show the latest 
types of apparatus for gaging, temperature meas- 
urement and sampling. The methods are written 
concisely and in a simple style that is sufficiently 
detailed to permit the procedures to be followed 
without further instruction. It will be most 
useful to transportation men engaged in pipeline, 
tanker, barge, tank car and tank truck oper- 
ations; to the refiner; to sales departments and 
bulk storage operators; and to the many and 
varied consumers of petroleum products who re- 
ceive or store bulk shipments of one or more of 


115,000 barrels of crude oil. The ship, expected 
to be completed in the fall of 1952, will make them. It is also of interest to other fields in 
approximately 29 deliveries each year. addition to petroleum. 


gram of the Pan Am Southern unit, including 
operating data, is reproduced. Profusely illus- 
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THIS OIL GOES TO MARKET: 
23,564,000 barrels exported by PETRO- 
LEOS MEXICANOS (PEMEX) in 1950. 
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THIS OIL STAYS HOME: 48,858,416 
barrels used in Mexico in 1950 for the 
Nation's rapid industrial growth and 
higher living standards. 
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OIL SERVES THE NATION AND 
SERVES OTHERS: In 1922, only one 
out of 130 barrels of oil produced in 
Mexico stayed home. In 1950, more 
than two out of every three barrels 
stayed home—and still there was an 
export surplus of 23,564,000. 
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EXPORTS will continue to climb in 
1951, as PEMEX continues to serve 
Mexico and our good friends in other 
nations in meeting their oil require- 
ments—for today . . . and tomorrow. 





PETROLEOS MEXICANOS 


MEXICAN PETROLEUM ADMINISTRATION 
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OIL’S BENEFITS know no barriers. 
From Titusville to Tampico, from 
Maracaibo to the Middle East, 

from Spindletop to Sumatra, 

the march of petroleum 

» progress has crossed one 

' international boundary 


after another. 


And now Oil’s history 
reaches out to touch 
the lovely city 

of DURBAN 

where soon 
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PETROLEUM— PARTNER TO PROGRESS 

Trace the pattern of Petroleum and you walk in the footsteps 
of Progress: the kerosene lamp...the automobile... oil for 
factory and farm machine... oil for air transport... OIL 
supplies one-fourth of all the useful energy in our world today. 


“- seca vasenaen. *** STANDARD-VACUUM OIL COMPANY 
Son 00 Saige @unlinen enaee A name that stands for “‘Progress”’ in the East 
FOOD... more GOODS... 26 BROADWAY, NEW YORK 4, WN. Y. 
more needed SERVICES AUSTRALIA + BURMA - CEYLON + HONG KONG - INDIA - INDO-CHINA + INDONESIA 
-»»more COMFORTS... JAPAN + KENYA «MADAGASCAR - MALAYA - NEW ZEALAND « PAKISTAN + PHILIPPINES 
for PEOPLE everywhere. PORTUGUESE EAST AFRICA + RHODESIA + SINGAPORE - SOUTH PACIFIC ISLANDS 


ee eee eee ¢ SOUTH WEST AFRICA - TANGANYIKA + THAILAND - UNION OF SOUTH AFRICA 
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Automatic Barrel Washing 


An automatic barrel washing machine has re- 
cently been developed for Allen Oil Equipment 
& Supply Co. Ltd., London. This washing machine 
consists of six arms, which project from a central 
pillar and are supported on an annular table. At 
the end of each arm is a cradle fitted with sup- 
porting rollers, which can be adjusted to take 
varying sizes of barrels, and a projecting nozzle 
that fits into the bung hole. The reciprocating 
and rotary motion imparted to each nozzle gives 
a fantail spray, which ensures thorough clean 
ing. Once the barrels are in position, subsequent 
operations are automatically controlled by the 
mechanism. Cleaning may be done by steaming, 
hot water, or both combined; by compressed air, 
or by any suitable petroleum product. Barrel 
washings drain from a shallow trench into a 
sump for removal. Loading and discharge ramps 
for dirty and clean barrels are so positioned that 
one attendant only is required to operate the 
machine. 

At normal operation speed each barrel is 
steamed/washed for a period of two minutes ten 
seconds, and the rotation period gives a total 
production of 120 per hour, but a gear box can 
be provided to vary the washing rate between 
i80 and 240 per hour, thus enabling barrels re- 
quiring different treatment to be handled econom 
ically. 

The overall diameter of the machine is 11 feet 
six inches, height three feet and standard equip- 
ment supplied consists of a central panel for 
selective washes, motor and pump for water pres- 
sure feed, motor drive and reduction gear. The 
arms can be removed at will for maintenance and 
the machine can be operated with any number of 
arms between three and six. By means Of slight 
modifications, barrels may be mounted vertically 
on the cradles to suit different positions of bung 
holes. 


Styrene Substitute Developed 


Dow Chemical Co. has developed a new process 
for producing a styrene substitute without the 
use of benzene. A plant will be erected at Mid- 
land, Mich., with engineering by Stone and Web- 
ster Engineering Co. Completion is scheduled 
for 1952. Product of the plant will be vinyl- 
toluene which is manufactured f1 toluene 
and ethylene. All trials have indicated that 
vinyl-toluene will be a satisfactory substitute f 
styrene. 


To Build Refinery in Australia 


The largest refinery in Australia will be built 
at Geelong, Victoria, by the Shell Company of 
Australia, Ltd. Scheduled for completion by the 
end of 1953, the 250-acre plant will have an 
eventual output of one million tons annually. 
Annual volume initially will equal 750 thousand 
tons. The output will include 163,200,000 gal- 
lons of gasoline, 45,600,000 gallons of fuel o 
and 27,600,000 gallons of diesel o 

Twice as large as the Shell refinery at Clyde, 
New South Wales, the new plant operate 
along similar lines. Storage capacity will ulti 
mately equal 67,200,000 gallons (200,000 tons). 
Electric power will be generated on t 
thus making it 
sources. 

Wharfage for two 18,000-ton tar 
available, with diesel and fuel oil I 


plant site, 
independent of 


Book Review 


Principles of Petroleum Geology, 
L. Russell, published 1951 by McGraw 
Co., New York, 508 pages; $7.00. 

This is an advanced text book and reference 
volume which sets forth the principles, method 
and techniques which are of importance in petr: 
leum geology. Subjects include origin and ac- 
cumulation of oil, the features of important 
structures and characteristics of oi! and gas fields 
that would aid in locating them. Recent advances 
in such topics as wel! logging techniques and 
geophysics are covered. Numbers of large illus- 
trative examples are used to show practical appli- 
cation of the principles. Copies may be obtained 
through the Book Dept. WORLD PETROLEUM, 
2 West 45th Street. N. Y. 19, N. Y. 


-Hill Book 


WORLD PETROLEUM 





Thru the sight mA. and the day 


and year after year—high pressure gas will be delivered from this plant to cross- 
country gas pipe lines. The plant units to compress the inlet gas, remove hydrogen sul- 
phide, extract and fractionate substantially all propane and heavier hydrocarbons, and 
remove water vapor from the remaining gas are integrated in process design, in lay- 
out, and in execution of detail to produce a smoothly functioning complete plant requir- 
ing minimum maintenance and operating expense. 


This plant, designed and constructed for Gulf Oil Corporation to process gas from several 
fields in the Eunice area of Lea County, New Mexico, adds another major installation 
to the background of experience which has built the HUDSON reputation for complete 
dependability. 


ih ENGINEERING CORPORATION 
FAIRVIEW STATION © HOUSTON, TEXAS 





Accuracy in fit-up 


for 


before shipment 
field erection of 
regenerator for a 


cat-cracker. 
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STEEL PLATE FABRICATORS AND ERECTORS SINCE 1913 





